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TOM 85 EOTAHMHECKMM KYPHAJ1 2000 , Ns 1 


yflK 582.31 :001.4 


© A. C. Ahtohob 

O B03M02KHBIX IIPHHHHAX PACXO^KflEHHH B3rJIHflOB 
<DEHO- H TEHOCHCTEMATHKOB HA OHJIOrEHHK) H CHCTEMY 

BBICIHHX PACTEHHH 

A. S. ANTONOV. AN ATTEMPT TO EXPLAIN DISCREPANCIES 
IN THE PHYLOGENIES AND SYSTEMS OF HIGHER PLANTS SUGGESTED 
BY PHENO- AND GENOSYSTEMATICS 


B nocjienHee BpeMfl 6oTaHHXH Bee innpe Hcnonb3yiOT mctoam renocHCTeMaTHXH zuia H3yMeHHH (JjmioreHHH 
paCTeHHH H Ha 3TOH OCHOBe ZU1H BHeceHHH H3MeHeHHH B HX CHCTeMy. PaCCMaTpHBaiOTCJI npHHHHbl, no KOTOpbIM 
(|)HJioreHeTHHecKHe AepeBbfl, nocTpoeHHbie no MonexynjipHbiM npH3HaKaM, Macro npoTHBopenaT B3rn&AaM 
60 TaHHK 0 B Ha 3BOJlK)IIHOHHyK) HCTOpHK) TaKCOHOB. OCHOBHaH npHHHHa 3aXAK)HaeTCH B TOM, HTO MOJieKynapHbie 
6nojiorH o6biHHO CTpoaT cboh AepeBba Ha ocHOBaHHH H3yHeHHa sboaioiihh, xax npaBHJio, Bcero OAHoro reHa H3 
mhothx TbiCHH, o6pa3yiomHX reHOM paCTeHHH. Taxon o6i>eM Bbi6opxw hbho HeAOCTaToneH. BTopaa BaxHeninaa 
np^HHHa — cymecTBeHHbie, nopon npHHiiHnnanbHbie pa3JiHHna b MexaHH3Max MonexynapHOH h opraHH3MeHHOH 
sboaioiihh, oco6eHHO npoflBAjnoinHecfl npn aHajiH3e TaxcoHOB HH3inero paHra. OScyxcaaeTca Taxxce BJinaHne 
pflAa Apyrux 6nonorHHecxHX h a6noTHHecxHX $axTopoB, Bbi3biBaiomHX noHBAeHne pa3JiHHHH b Tononornn 
(JjHAoreHeTHHecxHX AepeBbeB, nocTpoeHHbix MeTOAaMH reHO- h (JjeHOCHCTeMaTHXH. 

KAioneBbie cjiob^: CHCTeMaTnxa, $HnoreHeTHxa, uccneAOBaHHH AHK. 

B nocBeflHee BpeM a 6oTaHHKH CTann Bee ninpe npHMeHJiTb MeTOAbi reHOCHCTeMaTHKH, 
t. e. CTajiH Hcno^b30BaTb abb cbohx nocTpoeHHH pe3yjibTaTbi HCCAeAOBaiiHa He TOAbKO 
(})eHOTHnoB, ho h reHOTnnoB paCTeHHH. JJocTaTOHHO CKa3aTb, hto Ha nocneAHeM cT»e3Ae 
aMepHKaHCKHX 6oTaHHKOB, MaTepnajibi xoToporo 6biAH ony6AHKOBaHbi b 1998 r. b 
AM epnKaHCKOM 6oTaHHnecKOM xcypHajie (American Journal of Botany), b 3HaHHTeAbHOH 
nacTH AOKjiaAOB 6buin HcnoAb30BaHbi pe3ynbTaTbi conocTaBAeHHa flHK. FloApo6HbiH 
aHajiH3 nocneAHHX AOCTnxceHHH reHOCHCTeMaTHKH coAepxHTca b pa6oTe A. C. Ahtohobb 
(1999). 

MexcAy TeM a&bho h3bcctho, hto cf)HAoreHeTHHecKHe AepeBba h cncTeMbi, nocTpoeHHbie 
no pe3ynbTaTaM H3yneHHH flHK, Aanexo He BcerAa coBnaAaioT c aHajiorHHHbiMH AepeBbaMH 
h CHCTeMaMH, npeAAaraeMbiMH «(J)eHOCHCTeMaTHKaMH» 1 (cm., nanpHMep, Dubuisson et al., 
1998). Bonee Toro, pa3AHHHA HafrmoAaiOTCH Aaxce Me)KAy AepeBbaMH, nocTpoeHHbiMH npn 
H3yneHHH sboaiouhh pa3Hbix reHOB (Conti et al., 1993; Bo6poBa h Ap., 1995). rioneMy ace 
6oTaHHKH, Kax 3aBopoxceHHbie, Bee 6ojiee ckaohaiotch k HcnoAb30BaHHio mctoaob 
reHOCHCTeMaTHKH? BcerAa ah ohh nocTynaiOT pa3yMHO, npoBOAfl peBH3Hio HCcneAyeMoro 
hmh TaxcoHa, hcxoaa H3 caMbix nepBbix, cyry6o npeABapHTenbHbix AaHHbix reHOCHCTeMa¬ 
THKH? 

A. Cronquist (1988 : 246—247) nncan: «Oahhm H3 6e3ycnoBHbix npeHMymecTB 
MeTOAa onpeAeneHHJi nocAeAOBaTeAbHOCTen HyKnennoBbix khcaot HBAaeTca ero othoch- 
TeAbHaa He3aBHCHM0CTb ot 6oAee TpaAHUHOHHbix mctoaob h KOHuenunn... 51 npeABHxey 
ABa B03MoxcHbix nyTH ero npHMeHeHHA. Bo-nepBbix, oh MOxceT noMOHb Bbi6paTb Aynmee 
H3 COnepHHHaiOmHX TaKCOHOMHHeCKHX nocTpoeHHH. Bo-BTOpbIX, OH MOXCeT nOACKa3aTb 


1 Co6npaTenbHbiH TepMHH «(})eHOCHCTeMaTHxa» 6yAeT HcnoAb30BaTbCH 3Aecb ncxjnoMHTenbHO aah yao6cTBa 
BMecTO rpoM03Axoro onpeAeneHna «pa3Hoo6pa3Hbie HanpaBAeHna h MdOAbi CHCTeMaTHxn, ocHOBaHHbie Ha 
aHaAH3e (JjeHOTHnHHecxHx npn3HaxoB opraHH3MOB, BXjnoMaa h SBonioiiHOHHyK) CHCTeMainxy, h pa3AHMHbie 
BapnaHTbi xAAAH3Ma, h Apyrne HanpaBneHHH». 
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HaM peuieHHH, KOTopbie paHee ycKOjib3ajiH ot Hauiero BHHMaHHH». 2 Cronquist (1988 : 247) 
OTMeTHji h pafl cymecTBeHHbix orpaHHHeHHH, npncymnx 3TOMy nouxouy: «KoHeHHO, 
cneuyeT HMeTb b Bnuy, hto MeTO# onpeueneHna nocjieuoBaTejibHOCTeH Bcerua 6yueT jinrnb 
Aono^HHTejibHbiM, a He 3aMemaioiuHM no othoihchhio k upyrnM MeTouaM TaKcoHOMHH. 
KjiaAorpaMMbi, nocTpoeHHbie no MeTouy MaxcHMajibHon sxohomhh, MOiyr jinrnb np«6nH- 
3HTenbHO oTpaxcaTb sbojhouhio, nuymyio no 6o.nee cnoxHbiM 3axoHaM. Bcerua 6yueT 
cymecTBOBaTb npo6;ieMa, xax uanexo Mbi BnpaBe sxcTpanojinpoBaTb Taxoro poua uamibie. 
lOiaziorpaMMa, uaace 3aBeuoMO npaBHJibHaa, He onpeueJiaeT TaKCOHOMHK), a jinuib orpaHH- 
HHBaeT KOJinnecTBO paccMaTpnBaeMbix ee BapnaHTOB. JIio6afl cjioacHaa xjiauorpaMMa 
MO)KeT COOTBeTCTBOBaTb 6oJiee HeM OflHOH H3 HHCJia B03M0XCHbIX TaXCOHOMHH». K 
coxcaneHHio, Cronquist coBepineHHO ynycxaeT npn stom H3 Bnuy, xaxaa uojih reHOTnna 
flonxcHa 6mt b H3yneHa reHocncTeMaTHKaMH, hto6m hx 3axjnoHeHHH cTann cojihuhoh 
ochoboh ana nepecMOTpa B033peHnn 6oTaHHKOB. 

nocneflyiomee pa3BHTne reHocncTeMaTHKH noKa3ano, hto onaceHHJi Cronquist 6buin 
o6ocHOBaHHbiMH. Tax, R. Schmid (1998 : 245) npnBOflHT b CBoen peuen3nn Bbicxa3biBa- 
Hne A. JI. TaxTa^xcHHa o tom, hto pa# n3MeHeHHH b cbok) HOByio CHCTeMy oh BHec, 
yHHTbiBaa pe3ynbTaTbi «Bce B03pacTaiomero xonunecTBa Monexynapno-TaxcoHOMHHecxHx 
Hccne^oBaHHH, b oco6eHHOCTH pe3ynbTaTOB onpeueneHHH nocjieuoBaTejibHOCTen 6cjixob 
h HyxjieHHOBbix xhcjiot»; BnponeM, o^iOBpeMeHHO oh 3aMeTHJi, hto «pe3yjibTaTbi sthx 
nccne^OBaHHH Hepeuxo yxa3biBax)T Ha B3anMOCBH3H, xoTopbie jibho He corjiacyiOTca c 
flpyrHMH flaHHbiMH, a nnorua npocTo HeBepoaTHbi...» h hto «noMHMO 6ejioro myMa b 
nocnenoBaTenbHOCTHx flHK Monexynapubie npn3Haxn Taxxce nouBepxceHbi sbojhouhohhoh 
xoHBepreHUHH, napajuiejiH3MaM h peBepcnaM, h nosTOMy MOJiexyjiapHbie MeToubi — sto 
He naHauea. MojiexynapHbie uaHHbie cjieuyeT ncnonb30BaTb coBMecTHo, a He BMecTo 
Mop(J)onorHHecxHx». 

ilo MHeHHio aBTopa HacToameii CTaTbH, nepByio nacTb stoto Bbicxa3biBaHHH moxcho 
OTH ecTH Jinuib x OTHocHTejibHO He6ojibinoH flojie MonexynapHbix uaHHbix, h npnHHHbi 
3Toro b xaxgjoM xoHxpeTHOM cjiynae uojDKHbi 6biTb npeuMeTOM cneunajibHoro H3yneHHH. 
HexoTopbie H3 Taxnx <£axTopoB — B03M0>KHbix hctohhhxob ollih6ox b TpaxTOBxe 
MonexynapHbix uaHHbix — pa36npaiOTCfl hbmh uanee. B ochobhom ohh xacaiOTca Taxco- 
hob HH3inero paHra. 

Hto xacaeTca xoHBepreHUHH, napajuiejiH3MOB h peBepcnn, to, nocxonbxy flHK 
nocTpoeHa Bcero H3 4 TnnoB HyxneoTnuoB, xoHBepreHUHH B03M0>xHbi, ho ohh 3aTparHBaiOT 
Jinuib OTflejibHbie HyxneoTHUbi H3 mhotux mhjuihohob, cocTaBJunoiunx reHOM pacTeHHH. 
BepoHTHOCTb xoHBepreHTHbix H3MeHeHHH cxojibxo-Hn6yflb npoTHXceHHbix ynacTxoB flHK, 
xax HeiiTpajibHbix, Tax h bjihhioluhx Ha cf)eHOTHn opraHH3MOB h noTOMy nouBepxceHHbix 
flencTBHio oT6opa, npaxTHHecxn 6nn3xa x Hymo. 06 stom roBopjiT nccjieuoBaHHH 
6onbmoro MaccnBa HH^opMaunn, xpaHHMon b «6aHxax» reHOB (Messier, Stewart, 1998). 

H3BeCTHbI JlHLUb eflHHHHHbie HCXJIIOHeHHfl H3 3T0T0 npaBHJia, fla H TO B OCHOBHOM H3 MHpa 
xcHBOTHbix. Tax, CTpyxTypa <£epMeHTa jiH30UHMa y ouHoro H3 neMypoB, npncnoco6HBme- 
roca nHTaTbca jincTbHMH pacTeHHH h HMeiomero nosTOMy oco6oe CTpoeHne xceny^xa, 
HanoMHHaiomero xceny^ox xcBaHHbix, H3MeHHna cboio nepBHHHyio CTpyxTypy h CTana 
Gojibme noxoxca Ha jih30uhm xopoB, neM jih30uhm flpyrnx neMypoB (Messier, Stewart, 
1998). OTMeTHM, hto naxce b stom cnynae penb HfleT o cneun(|)HHecxoH 3aMeHe Bcero 
Hecxojibxnx aMHHOXHcnoTHbix ocTaTxoB b 6ejixe. ToBopHTb o mnpoxoM pacnpocTpaHeHHH 
HBJieHHH xoHBepreHUHH Ha MOjiexyjiapHOM ypoBHe, cpaBHHMbix c Mop(J)onorHHecxHM, He 
npnxouHTca (pau peunaHLUHx HCXJuoneHHH H3 stofo npaBHna paccMaTpHBaioTCH Ahtoho- 
BblM (1999)). MMeHHO 3TH pa3JIHHH5l H npHBejIH X TOMy, HTO 6oTaHHXH Tax 3aHHTepeC0- 
Banncb MeTouaMH reHocHCTeMaraxH. 

To xce cnpaBeunHBo h jyia HBjieHHH napajuienn3M0B b pa3BHTHH h HBJieHHH peBepcnn. 
nonb3yacb o6pa3HbiM cpaBHeHneM TaxTatoxHHa, moxcho yTBep^xuaTb, hto npoTflxeHHbie 
xoHBepreHUHH, napajuienH3Mbi h peBepcnn b flHK He 6ojiee BepoaTHbi, neM caMonpon3BOJib- 
Hoe pa3JioxceHne «6enoro myMa» Ha OTuenbHbie rapMOHnxn h cocraaneHne hx b chm^ohhio. 

2 riepeBOfl H3 HHOCTpaHHbix hctohhhkob 3aecb h a&nee MOH. — A. A. 
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YcBOHB 3TH Ba>KHeHIUHe pa3J!HHHH B MexaHH3MaX 3BOJ1IOUHH, 60TaHHKH C XaXCAblM 
rcxaoM Bee uiHpe Hcnojib3yioT MeTOAbi reHOCHCTeMaTHXH Ha npaxTHxe, xoth HexoTopbie 
H3 hhx Bee eme cHHTaioT reHOCHCTeMaTHxy npexoAflmen moaoh. B xaxoM-TO CMbicjie ohh 
npaBbi: cothh 6 oTaHHKOB (k cnacTbio hjih k coxajieHHio, 3apy6e)KHbix), npoaHajiH3npoBaB, 
HanpHMep, 3BOJiiouHOHHbie H3MeHeHHH reHa rbcL y HHTepecyiomHX hx bhaob h o6HapyxcHB 
pacxoxcfleHHH MexcAy MOjiexyjiapHbiMH AamibiMH h cymecTBOBaBiiiHMH paHee npeacTaBjie- 
hhhmh 6 oTaHHKOB, HeMeAAeHHO npeAnaraiOT paAnxajibHbie peBH3HH CHCTeM h npeflCTaB- 
JieHHH 06 3BOJ1IOUHOHHOH HCTOpHH H3yHaeMOrO TaKCOHa. Kax TyT He BCnOMHHTb Bbicxa- 
3bIBaHHH O TOM, HTO A^eHTJIbMeHbl AOJlXCHbl CJieflOBaTb MOfle, HO BCerfla HyTb-HyTb 
OTCTaBaTb ot Hee. 

ripHHHMafl Bee 3TO BO BHHMaHHe, OTMCTHM, HTO BCe XCe OHTHMH3M 60 TaHHX 0 B HMeeT 
cepbe3Hbie npHHHHbi h ocHOBan Ha tom, hto flanexo He Bee 3axoHOMepHOCTH opraHH3MeH- 
HOH 3B0J1K)UHH, CHJlbHO 3aTpyAH5UOLAHe (|)HJ10reHeTHHeCXHH aHaJlH3, CTOJlb xe XapaXTepHbl 
AJ1H 3BOJHOUHH MOJiexyjUipHOH. 3 tH npeACTaBJieHHfl HaXOflHT nozwepxcxy B OrpOMHOM 
MaccHBe ^aHHbix, HaxomieHHbix npn H3yneHHH reHeTHHecxnx (h MOJiexyjnipHO-reHeTHHec- 
xhx) ochob HBjieHHH xoHBeprenuHH, napajuieHH3MOB h peBepcHH y caMbix pa3Hbix 
OpraHH3MOB. 

Hto xacaeTca 3 axjiiOHHTejibHOH mmcjih TaxTaA^oma, to reHocncTeMaTHxa, xoHenHO 
xce, He naHauea, a bot Bonpoc o tom, mo)kho jih b npHHunne Hcnojib 30 BaTb AaHHbie 
reHOCHCTeMaTHXH COBMeCTHO C MOpcjDOJlOTHHeCXHMH, 3 TO OTAeJlbHafl H CJlOXCHafl npo 6 jieMa. 
Ee Mbi o 6 cy^HM Aanee. 


MeTo^bi reHOCHCTeMaTHKH h hx npHMeHeHHe b SoTaHHKe 

* Bbi6op o6beKmoe uccjiedoeanuA 

Bbiflejiaa flHK H3 pacTeHHH, reHOCHCTeMaTHXH npn6eraK)T x ycnyraM 6oTaHHxoB, 
npoBo^HLUHx onpeAeneHne bhaob, jih6o Hcnojib3yiOT xoJuiexuHOHHbiii hjih rep6apHbin 
MaTepnaji. Oluh6xh oGmhho B03HHxai0T TorAa, xoiAa aHajiH3HpyiOTCH Taxne cjioxcHbie 
pojibi, xax Alchemilla , Taraxacum , Rubus ht. n., rAe caMH 6oTaHHXH He Bbipa6oTajiH eme 
o6menpHH«Tbix xpHTepneB BHAa. Ecjih npn Bbi6ope hcxoahoto MaTepnana jijih HccjieflO- 
BaHHH GyjiyT jjonymeHbi He6pexcHOCTH b onpejiejieHHH, to bham Ha nocTpoeHHbix xjiaAO- 
rpaMMax 6yAyT 3aHHMaTb HenoAo6aiomee MecTO, hto BbnoBeT cnpaBeAJiHBbie B03pa>xeHHfl 
60 TaHHX 0 B. 


EuoxuMunecKue Memodbi 

CerojiHH b pacnopaxceHHH reHOCHCTeMaTHXOB ecTb MOJiexyjiapHo- 6 HOJiorHHecxHe Me- 

TOAbl, n03B0JIHK)lHHe BeCTH HCCJieflOBaHHH Ha caMbix pa3HbIX ypOBHHX - OT OTfleJIbHbIX 

bhaob BnjioTb ao caMbix bmcoxhx TaxcoHOMHHecxHx xaTeropHH (Sambrook et al., 1989; 
Plant molecular biology, 1997). 

MojiexyjiapHO-6HOJiorHHecxHe MeTOAbi HCCJieAOBaHHH flHK, Hcnojib3yeMbie reHOcnc- 
TeMaTHxaMH, moxcho noApa3AejiHTb Ha Hecxojibxo rpynn. 

1. MeToabi, cBH3aHHbie c npHMeHeHneM cj)epMeHTOB (3HaoHyxaea3 pecTpHKUHH). Hx lunpoico Hcnoab30BaaH 
aaa H3yMeHHH nepBHHHbix CTpyKTyp xaoponaacTHbix h MHTOxoHapHaabHbix AHK. 3tot MeToa no3BoaaeT 
onpeaeaHTb KopoTKHe nocaeaoBaTeabHOCTH HyxaeoTHaoB b conocTaBaaeMbix AHK QuiHHa hx 3aBHCHT ot 
npupoabi Hcnojib30BaHHoro (JjepMeHTa) h conocTaBHTb pa3Hbie BHabi Ha npeaMd HaaHHHa nan OTcyrcTBHH TaKHx 
nocaeaoBaieabHOCTeH. KpoMe Toro, stot MeToa no3BoaaeT BbiaBHTb xpynHbie cTpyicrypHbie nepecrpoHKH b 
M oaexyaax xaoponaacTHbix h MHTOXOHapnaabHbix AHK (aeaeiiHH, bctbbkh, hhbcpchh, HHaean), a Taxxce 
cocTaBHTb (j3H3HHecKyK) xapTy 3 thx MaxpoMoaeicya. 06pa6oTaHHbie aoaxcHbiM o6pa30M, Bee sth aaHHbie Moryr 
6biTb Hcnoab30BaHbi aaa nocTpoeHHH (JaiaoreHeTHHecKHX aepeBbeB. Aaaexo He Bceraa Ha6aioaaeMbie H3MeHeHHH 
b CTpyKType AHK opraHeaa yaaeTca CBH3aTb c aaeKBaTHbiMH H3MeHeHHHMH b (J)eHOTHnax (ocoSeHHO b caynae 
HHaeaeH), h b 3tom 3aKaioHaeTca oaHa H3 B03M0>KHbix npHMHH pacxoxcaeHHH bo B3rajiaax ^cho- h reHOCHCTe- 
MaTHKOB Ha (J)HaoreHe3 H3ynaeMOH rpynnbi pacTeHHH. Topa3ao HHcJjopMaTHBHee H3MeHeHHa b CTpyKType AHK 
opraHeaa, xoraa reHbi nepexoaHT H3 opraHeaa b aapo (h o6paTHo). Kax npaBHao, Taxwe H3MeHeHHH xapaKTepHbi 
aaa onpeaeaeHHbix aHHHH SBoaioiiHOHHoro pa3BHTHH pacTeHHH. 
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2. MeTO/ibi, ocHOBaHHbie Ha Hcno;ib30BaHHH kopotkhx HyKJieoTHZiHbix nocnezioBaTejibHocTeH co cjiynaHHbiM 
hjih 3apaHee H3BecTHbiM nopaaicoM pacnojioxceHHH HyicieoTHnoB («30hjiob» hjih «npanMepoB»). FIojipoSHoe 
onHcaHHe hx npnBOjiHTca b UHTHpoBaHHbix Bbirne pyxoBojiCTBax. Ha 3aKJiH)HHTejibHOM 3Tane pa6oTbi no 3thm 
MeToaaM HaSjuojiaioT BecbMa cnenHcjwHecKoe pacnpeneneHne 30H paxwoaKTHBHocTH (Tax Ha3biBaeMbie narrepHbi). 
Hajiee CTpojiT MaTpnuy cxoacTBa narrepHOB (no npnHUHny: HajiHHHe 3ohw — 1, oTcyTCTBne — 0), a Ha ee 
ocHOBe — (JjHJioreHeTHHecKHe jiepeBbH. 

3. MeTOflbi onpezieneHHH HyxjieoTHflHOH nocjiejioBaTejibHocTH (= nepBHHHOH CTpyxTypbi) oTjiejibHbix reHOB 
hjih HHbix ynacTKOB AHK jmep h opraHejui. 

3thm MeTOZiOM moxcho ycTaHOBHTb, xaxHe H3MCH6HH51 npoH3omjiH b aHajiH3HpyeMOM cfcparMeHTe UHK b xone 
3BOJ1K3UHH B pa3HbIX C})HJIOreHeTHHCCKHX J1HHHBX pa3BHTHfl paCTOHHH. 

KaK h npn pa6oTe jno6biMH upyrHMH MeTOuaMH, npwMeHeHHe 6noxHMHHecKHX MeTouoB 
MOxeT aaBaTb apTecJjaxTbi. Tax, HanpHMep, TOHHOCTb onpeuejieHHH HyxjieoTHUHbix noc- 
JieflOBaTejibHOCTen pa3HbiMH MeTO^aMH cocTaBjiaeT cerouHH nopauxa 99.9 %. ripHMepbi 
oliih6ok, flonymeHHbix pa3HbiMH aBTopaMH npn H3yneHHH sbojhouhh reHOB PHK pacTeHHH, 
noupo6HO paccMaTpHBaiOTCfl D. Soltis c coaBT. (1997). TmaTejibHO BbiBepHB Bee nojiyneH- 
Hbie pe3yjibTaTbi, ohh o6HapyxHJiH HeMano ouih6ok b onpeuejieHHH nocjieuoBaTejibHocTeii 
HyKJieOTHAOB H npHllUlH K BbIBOfly, HTO 3BOJHOUHH reHOB pPHK y BblCUIHX pacTeHHH 
conpoBoxuajiacb ropa3uo MeHbuiHMH H3MeHeHHHMH b CTpoeHHH hx MOJieKyji, neM sto 
CHHTajiocb paHee. Eme ouHa B03M0XHaa npHHHHa pacxoxueHHH bo B3rjnmax (f>eHo- h 
reHocHCTeMaTHKOB paccMaTpHBaeTca b gjieuyioiueM pa3uejie. 

renu u nceedozenu 

Kaic H3BecTH0, b sbojhouhh renoMOB pacTeHHH 6oHbiuoe 3HaneHHe hmcjih uyruiHxauHH 
reHOB. B pe3yjibTaTe KOJinnecTBO HexoTopbix reHOB, xouHpyioiUHX, HanpHMep, ouhh h tot 
Xe THn PHK, y BbICLUHX pacTeHHH MOXCT H3MepflTbCfl COTHflMH. OjlHOpOUHOCTb CTpyKTyp 
3thx reHOB noauepxHBaeTCH cneunajibHbiMH reHeTHHecxHMH MexaHH3MaMH (h hmchho 
nosTOMy bo3moxho Hcnojib30BaHHe nepBHHHbix CTpyKTyp pPHK pacTeHHH juih H3yneHHH 
HX C|)HJIOreHHH), HO B XOfle 3THX npOUeCCOB «peKTHCf)HKaUHH» C HeH36eXHOCTbK) o6pa3y- 
eTCfl h HexoTopoe kojihhcctbo uecfjexTHbix reHOB, KOTopbie o6whho He npwHHMaioT 
ynacTHH b CHHTe3e cooTBeTCTByiomHx pPHK (hjih mPHK b cjiynae hchob, xounpyioiuHX 
SejiKH). TaKHe npoH3BOUHbie reHOB Ha3biBaiOTCfl nceBuoreHaMH. 

ripn pa6oTe «no ycxopeHHOMy MeTOuy» BepoaTHocTb KjiOHHpoBaTb, aMnjincf)HUHpoBaTb 
h onpeAejiHTb HyxjieoTHUHyio nocjieuoBaTejibHOCTb nceBuoreHa bmccto HHTepecyioiuero 
HCCJieAOBaTejia reHa OTHOCHTejibHO HeBejinxa, ho Bee xe cymecTByeT. Tax xax nepBHHHaa 
CTpyKTypa nceBuoreHOB HaxanJiHBaeT H3MeHeHHH b xoae sbojhouhh ropa3uo 6bicTpee, neM 
TaxoBaa y reHOB, to moxct co3uaTbC5i jioxHoe BnenaTjieHHe o 6bicTpon sbojhouhh 
H 3ynaeM0H nocjieuoBaTejibHOCTH y uaHHoro BHua pacTeHHH, c cooTBeTCTByiomHM ncxaxe- 
HneM TonojiorHH cJjHJioreHeTHHecxoro uepeBa. IIo stoh npHHHHe b onbiTax no H3yneHHK) 
sbojhouhh reHOB pPHK uejiecoo6pa3Ho Hcnojib30BaTb b xanecTBe ncxouHoro MaTepnajia 
He reHbi, a nepBHHHbie reHonpouyx™ — MOjiexyjibi PHK, cHHTe3npoBaTb Ha hhx 
MOJ iexyjibi KOMnjieMeHTapHOH flHK h ee aHanH3HpoBaTb. Hmchho Tax nocTynajin npn 
H3yneHHH reHOB pacTeHHH S. Chaw c coaBT. (1997) (cm. pncyHOx Ha BxjieHxe). 

Kaxue zenbi Mozym daeamb 6onee nade^cnyw 
tpujiozenemuHecKyw UH(popMaifuwl 

flynjiHunpyacb b xo^e sbojhouhh, reHbi o6pa3yiOT b HuepHoil flHK ceMeHCTBa reHOB. 
ripn 3TOM (JjyHKUHH OTUeJIbHbIX HJieHOB CeMeHCTBa MOiyr CTaHOBHTbCH HeCKOJIbKO OTJIHH- 
HbiMH ot cbohctb «MaTepHHCxoro» reHa. OTuejibHbie HjieHbi ceMeHCTBa Moryr sxcnpeccH- 
poBaTbca Ha pa3Hbix CTaunax 0HT0reHe3a h b kohchhom cneTe HaHHHaiOT xouHpoBaTb 
cJjyHKUHOHanbHO pa3Hbie 6ejixn. 06 hx npnHauJiexHOCTH x ouHOMy ceMencTBy moxho 
cyuHTb TOJibxo no pe3yjibTaTaM onpeuejieHHfl nepBHHHOH CTpyxTypbi reHa hjih reHonpo- 
uyxTa. 

Ecjih HCCJieuoBaTejib xoneT H3ynnTb sbojhouhh roMOJiorHHHbix reHOB H3 ouHoro h Toro 
xe ceMeHCTBa y pa3Hbix bhaob pacTeHHH, to nepeu hhm ctoht Hejierxan 3auana. Oh npexue 
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Bcero AOJi)KeH H3yHHTb 3bojik)uhk) AaHHoro ceMeftcTBa reHOB y xaxAoro H3 H3ynaeMbix 
BHAOB paCTeHHH H 00 TeM HJIH HHbIM IlpH3HaKaM BblAeAHTb H CpaBHHTb HMCHHO 
roMOJiorHHHbie reHbi. Ha Taxyio pa6oTy Mano kto pemaeTca, ho b nocAeAHee BpeMH Bee 
6ojibixie jia6opaTopHH Be^eT HCCAeAOBaHH# b stom HanpaBJieHHH. 

no 3THM npHHHHBM H3 HflepHbIX reHOB H3JlK)6jieHHbIM 06l>eKT0M reHOCHCTeMaTHKOB 
hbjihiotch reHbi, CTpyKTypa KOTopbix noABepraeTCH nepHOAHHecxoH yHHcRnxauHH (pexTH- 
cf)HKauHH), HanpwMep reHbi pPHK. 

BnponeM, b KJieTKax paCTeHHH HMeeTca reHeTHHecxaa CHCTeMa, flHK XAoponAacTOB, 
KOTopan Taxxe ucahkom noABepxeHa npoueccaM pexTHcjpHxauHH (Palmer, 1986). Hmchho 
noaTOMy noAaBJiaiomee 6oAbuiHHCTBO reHOB, aHajiH3HpyeMbix reHOCHCTeMaTHKaMH, Haxo- 
AHTCH B XJIOponjiaCTHOH flHK. 

XOTH njiaCTHAbl H $mpO paCTHTeJIbHOH KJieTKH HaXOA^TCH B TeCHOM reHeTHHeCKOM 
KOHTaKTe H aKTHBHO KOSBOAIOUHOHHpyiOT, He 6y^eM BCe xe 3a6bIBaTb, hto xooponjiacTbi 
HBJI5H0TCH aBTOHOMHOH reHeTHHeCKOH CHCTCMOH KJieTOK paCTeHHH H nO o6l>eMy XpBHHMOH 

reHeTHnecKOH HHcRopMaunn bo MHoro pa3 ycTynaiOT AApaM. Bonpoc o tom, HacxoAbxo 
3B0JH0UHH reHOB xAoponAacTHOH flHK OTpaxaeT sboaiouhio BAepHbix flHK (MaTepnanb- 
HOH OCHOBbI HX reHOTHnOB) y COOTBeTCTByiOmHX BHAOB paCTeHHH, OCTaeTCH AO CHX nop 
HepeuieHHbiM. 3tot (RaxT Taxxe MOxeT o6T>flCHHTb MHorae pacxoxAeHHfl bo B3TA5iAax 
reHO- H (ReHOCHCTeMaTHKOB. 


KoMnbwmepnue Memodu 

Pe3ynbTaTbi 6noxHMHHecKHX sxcnepnMeHTOB reHocncTeMaTHKH o6biHHO aHajiH3HpyiOT 
C nOMOmblO KOMnblOTepOB. JI1060H KOMnblOTepHblH MeTOA, HCnOAb3yeMbIH reHOCHCTeMa¬ 
THKaMH, OCHOBaH Ha TOH HAH HHOH THnOTe3e OTHOCHTeAbHO MexaHH3Ma MOAexyAflpHOH 
3B0AI0UHH, H B 3T0M 3aKAK)HaeTC5I eTO CAa6oe MeCTO. Tax, B OCHOBy KAaCTepHbIX MeTOAOB 
aHaAH3a (HanpHMep, mctoa a UPGMA) noAOxeHa Tax Ha3biBaeMaa «rnnoTe3a MOAexyAHp- 
HblX HaCOB», COTAaCHO KOTOpOH CKOpOCTb HaKOnAeHHH H3MeHeHHH B CTpyKType HHK BO 
Bcex (RHAoreHeTHHeCKHX ahhhax pa3BHTHa 6bma oahhakoboh. nocKOAbxy 3axoHOMepHOC- 
th MOAeKyAapHOH sboaiouhh no CBoefi caoxhocth HHCKOAbKO He ycTynaiOT 3axoHOMep- 
HOCTHM 3B0AI0UHH OpraHH3MOB, 3T0, KOHeHHO, HBAHeTCH rpy6bIM ynpOIUeHHCM, npHBOAH- 
iuhm k HCKaxeHHHM b TonoAorHH (RwAoreHeTHHecKHX AepeBbeB, npii3BaHHbix OTpaxaTb 
sboaiouhio H3ynaeMoro ynacTxa flHK b npeAeAax aHaAH3npyeM0H rpynnbi opraHH3MOB. 
Hmchho nosTOMy ycHAHH MHornx yneHbix 6biAH HanpaBAeHbi Ha pa3pa6oTKy MeTOAOB, 
AHUieHHbix 3Toro HeAocTaTxa. TeM He MeHee h ceroAHfl Bee erne He cymecTByeT MeTOAa, 
no3BOAHiomero nocTponTb «HAeanbHoe» (RHAoreHeTHHecxoe AepeBO H3ynaeMoro reHa hah 
Apyroro (RparMeHTa flHK, AOCTOBepHO OTpaxaiomee ero SBOAiouHOHHyio HCTopnio. Ilo 
STOH npHHHHe reHOCHCTeMaTHKH odbIHHO HCnOAb3yiOT napaAAeAbHO HeCKOAbKO MeTOAOB 
h AaAee nmyT cxoACTBa b TonoAornn AepeBbeB, nocTpoeHHbix c hx noMombio. 

Haiue Bcero ceroAHa aaa stoh ueAH ncnoAbSyiOTCfl mctoa MaxcHManbHOH skohomhh 
(MP), MeTOA 6AHxaHuiHx coceAei! (NJ), mctoa MaxcHMaAbHoro noAo6na (ML) h paA 

ApyrHX, n03B0A5H0LUHX B TOH HAH HHOH Mepe yneCTb B03M0XHbie OTKAOHeHHH OT 
paBHOMepHoro xoAa MOAexyAapHOH sboaiouhh, nocTyAHpyeMoro rnnoTe30H MOAexyAap- 
HblX HaCOB, H yMeHbLUHTb He6Aar0npHaTH0e BAHaHHe HeAOCTaTKa HaillHX 3HaHHH o 
MexaHH3Max MOAexynapHOH sboaiouhh. 

ripn pa 6 oTe Aio 6 biM H3 nepeHHCAeHHbix Bbime mctoaob nepBOCTeneHHoe 3HaneHHe 
HMeeT npaBHAbHan noAroTOBxa hcxoahmx AaHHbix, Tax Ha3biBaeMoe BbipaBHHBaHHe aHa- 
AH3npyeMbix nocAeAOBaTeAbHOCTen HyxAeoTHAOB. Ilo cyTH CBoen BbipaBHHBaHHe npeA- 
CTaBAfleT C 060 H yCTaHOBAeHHe TOMOAOrHHHblX HOMepOB OCTaTKOB (HyxAeoTHAOB) B epaB- 
HHBaeMbix nocAeAOBaTeAbHOCTflx MaxpoMOAexyA. nocxoAbxy H3-3a HHAeAen ohh HepeAKO 
pa 3 AHHaioTC 5 i no AAHHe, 3to HeTpHBHaAbHaa 3 aAana. Ecah BbipaBHHBaHHe BbinoAHeHO 
HeBepHo, to HCxaxeHHa b TonoAornn nocTpoeHHoro Ha ero ocHOBe AepeBa HeH36exHbi, 
a oTcioAa h pacxoxAeHHH c npeACTaBAeHHHMH (ReHOCHCTeMaTHKOB. MexAy TeM npoueAypa 
BbipaBHHBaHHe oTHioAb He npoCTa, oco 6 eHHo npn conocTaBAeiiHH CTpyxTyp reHOB (hah 
hhmx ynacTKOB jClHK) y asbho AHBeprHpOBaBiiiHX bhaob paCTeHHH. IlpHMepoM MOiyr dbiTb 
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cjDHJioreHeTHHecKHe aepeBbB, nocTpoeHHbie reHocncTeMaTHKaMH, H3yHaBinHMH sbojiiouhio 
6pnocJ)HTOB. 3jxtcb Ha noMomb woryT npHHTH HHbie MeTOflbi reHocHCTeMaTHKH, HanpHMep 
ocHOBaHHbie Ha aHajiH 3 e HajiHHHB hjih OTcyTCTBHB cneun(|)HHecxHx HHflejien hjih ace 
nocjiejioBaTejibHOCTeH hhtpohob y npeflCTaBHTejieii aHajiH3npyeMbix TaxcoHOB (Qiu et al., 
1998). 

OieayeT Taxace ynHTbiBaTb, hto Ha TonojiornH aepeBbeB, nocTpoeHHbix TeM hjih hhmm 
MeTOflOM, CKa3biBaeTca o6T>eM Bbi6opox H3yneHHbix bhaob pacTeHHH. Ecjih oahh H3 
TaxcoHOB npeACTaBJieH 1 — 2 BHj^aMH, a j^pyroH — HecxojibXHMH j^ecHTxaMH bh^ob, to sto, 
xax noxa3ajiH onbira, HeH36eacH0 ncxa3HT Tonojioraio ^epeBa. 


OcoSeHHocTH npoueccoB sbojuouhh Ha ypoBHe 

MOJieKyjI H OpraHH3MOB KaK B03M0>KHbie npHHHHbl paCXOvKAeUHH BO B3rJIflAaX 

4>eHO- H reHOCHCTeMaTHKOB 

Kax H3BeCTHO, OCHOBHOH ABHXCymeH CHJIOH 3BOJHOIJHH Ha ypOBHe OpraHH3MOB BBJIBeTCB 
ecTecTBeHHbiH oT6op. Oh aencTByeT Bcerjia, nocxojibxy Bcerjia b nonyjiBunax HMeiOTca 
MyraHTHbie (fiopMbi, 6ojiee hjih MeHee npncnoco6jieHHbie x ycjiOBHBM oxpyacaiomeH cpezibi. 
riepBbie o6biHHO nojiXBaTbiBaiOTca ot6opom, a BTopbie co BpeMeHeM sjiHMHHHpyioTca. 
Maine Bcero MyTaunn, He6e3pa3JiHHHbie ;#ia OT6opa, nponcxonaT b reHax, xoanpyioinnx 
ceMaHTHflbi (6ejixn h PHK), a Taxace b xoHTpojinpyiomHx hx sxcnpeccnio sjieMeHTax 
reHOMOB. 3th reHbi cocTaBjiaioT Jinnib Majiyio nacTb Been flHK pacTeHHH. Myraunn b 
ocTajibHOH nacTH flHK, xax npaBHjio, He HMeiOT bhahmoto npoaBjieHHB b (fieHOTHnax. 
EyaeM CHHTaTb, onnpaacb Ha HMeiomneca aaHHbie, hto Bxjian Taxnx MyrauHH (ecjin oh 
Bee ace cymecTByeT) b co3flaHHe MaTepnajia juifl OT6opa cymecTBeHHO MeHbuie, neM 
MyTaunn b reHax 6ejixoB hjih PHK. K TOMy ace aajiexo He Bee H3MeHeHHB HyxjieoTHaHbix 
nocjieaoBaTejibHOCTeH reHOB npoaBJiaioTca b (JjeHOTHne, Tax xax reHeTHHecxHH xoa 
BbipOXCJieH H HeXOTOpbie 3aMeHbI HyXJieOTHflOB He BbI3bIBaiOT H3MeHeHHH B aMHHOXHCJlOT- 
Hbix nocjieflOBaTejibHocTflx 6enxoB. Bee sto co3flaeT npejmocbuixn jijib pacxoacaeHHB 
Meacny (JiHJioreHeTHHecxHMH nepeBbBMH, nocTpoeHHbiMH no pe3yjibTaTaM conocTaBjieHHB 
OTflejibHbix reHOB h cjDeHOTHnoB oco6eHHO b cjiynae hh3ujhx TaxcoHOB. 

flencTBHTejibHO, xoma reHocncTeMaTHX ctpoht, HanpHMep, $HJioreHeTHHecxoe aepeBo 
xaxoro-Hn6yflb pona Bbicuinx pacTeHHH, oh, xax npaBHJio, npHHHMaeT bo BHHMaHHe bc£ 
H3MeHeHHB, xoTopbie eMy yaaeTca o6HapyacnTb b CTpyxType conocTaBjiBeMbix ynacTXOB 
flHK, BHe 3aBHCHMOCTH OT TOTO, npOBBJIBIOTCB JIH OHH B ({jeHOTHne OpraHH3MOB H 
cooTBeTCTBeHHO nonanaiOT jih no# nencTBHe OT6opa (xax npaBHjio, oh 3Toro npocTo He 
3HaeT). TaxHM o6pa30M, b aHajiH3 BXjnonaeTca 6ojibinoe xojiHHecTBo «MOJiHamHx» 3aMeH. 
CjiynaHHbiH xapaxTep tbxhx H3MeHeHHH MoaceT npHBOflHTb x Henpeacxa3yeMbiM ncxaace- 
hhbm (BnponeM, win MOJiexyjiapHOH cjDHJioreHeTHXH ohh TaxoBbiMH He 6ynyr, TaM ohh 
CHHTaioTca hopmoh) b TonojiornH (J)HjioreHeTHHecxHx jiepeBbeB, xoTopbie CTpoBTca Ha 
ocHOBe Taxnx flaHHbix. HeyflHBHTejibHo, hto Taxne aepeBbB 6ynyr cymecTBeHHO OTJiHHaTb- 
cb no TonojiornH ot aepeBbeB, nocTpoeHHbix Ha ocHOBaHHH H3yneHHB cjDeHOTHnoB, xoma 
yHHTbIBaiOTCB JIHLUb <})HXCHpOBaHHbie OT6opOM HJIH np0H30LUefllHHe B pe3yJIbTaTe flpeH(J)a 
reHOB H3MeHeHHB b reHOTHnax. B stom, xax MHe npencTaBJiaeTCB, 3ax/noHaeTCB OflHa H3 
BaxcHeHiiJHx npennocbuiox pa3JiHHHH b cJjHJioreHeTHHecxnx cxeMax reHO- h cjjeHocncTeMa- 
THXOB. 

Otmcthm, hto nocjie 3aBepmeHHB <opbi» rn6pHflH3auHH flHK Bee nocTpoeHHB reHo- 
CHCTeMaTHxoB ceroflHB, xax npaBHjio, ocHOBaHbi Ha conocTaBJieHHH CTpyxTyp ejiHHHHHbix 
reHOB hjih apyrnx ynacTXOB flHK (b jiynmeM cjiynae, He 6ojiee flecBTxa reHOB H3 tmcbh, 
o6pa3yiomHx reHOTnn pacTeHne), t. e. penpe3eHTaTHBH0CTb Bbi6opxn ocTaBJiBeT xcejiaTb 
jiyninero. BnponeM, xax sto HeyunBHTejibHo, b TonojiornH aepeBbeB, nocTpoeHHbix Ha 
ocHOBaHHH H3yneHHB CTpyxTyp pa3Hbix reHOB, Bee xce o6HapyacHBaeTca mhoto o6mnx nepT. 
ripOTHBOpeHHB MOKJiy HHMH OTHIOAb He npeBblUiaiOT pa3JIHHHH B (|)HJIOreHeTHHeCXHX 
jiepeBbBX, npe^JiaraeMbix xjiaccnxaMH (JieHocHCTeMaTHXH. 3 to mobcct roBopHTb o tom, 
hto reHbi, o6pa3yiomHe reHOM pacTeHHH, HaxanjiHBaioT H3MeHeHHB b xaxon-TO Mepe 
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CHHXpOHHO. BbipaxeHHOCTb TaKHX 3BOJlK)UHOHHbIX H3MCHCHHH B CTpyKTypaX TeHOB HH B 
KoeM cnynae nejib3H npeyBenHHHBaTb (xax h ponb rnnoTe3bi «MoneKynflpHbix nacoB»), h 
KaK HH CTapaiOTCH reHOCHCTeMaTHKH CBeCTH BOeflHHO Bee CBOH flaHHbie, pa3HOHTeHHH 
Bce-TaKH ocTaioTca. Han6onee apKHM npHMepoM MoxceT cnyxcnTb npoAonxcaiomaacfl yxce 
He OAHH rojx flHCKyCCHH epe^H reHOCHCTeMaTHKOB OTHOCHTeJlbHO pOflCTBeHHbIX CBH3eH 
rHeTOBbix h noxpbiTOceMeHHbix pacTeHHH. rioflaBJiaiomee 6onbiiiHHCTBo pe3yjibTaTOB, 
nojiyneHHbix reHocncTeMaTHKaMH, roBOpHT o tom, hto rHeTOBbie He 6jiHxce k noKpbiToce- 
MeHHbiM, neM mo6a5i Apyraa rpynna ronoceMeHHbix (Hori et al., 1985; Troitsky et al., 
1991; Shi et al., 1994; Goremykin et al., 1996; Chaw et al., 1997; Kallersjo et al., 1998), 
oAHaxo flpyraa rpynna reHOCHCTeMaTHKOB h npaKTHHecxn Bee 6oTaHHKH (cm. o63opbi: 
Doyle, 1998; Crepet, 1998) npoAOAXcaiOT HacTaHBaTb Ha tom, hto H3 ronoceMeHHbix 
rHeTOBbie 6nnxce Bcex k noxpbrroceMeHHbiM pacTeHHHM. BeponTHO, yxa3aHHbie npoTHBO- 
penna npoHcxo^HT H3-3a Toro, hto 3th ABe rpynnbi HccneAOBaTenen H3ynajiH sboaiouhio 
pa3Hbix reHOB, a xaxcAbin reH HMeeT cboio SBomouHOHHyio HCTopnio, b xoAe kotopoh 
H3MeHeHHH ero nepBHHHOH CTpyKTypbi mohih hath c pa3Hon cxopocTbio. HHbiMH cnoBaMH, 
ceroAHH Mbi MoxceM yxce npeAnonaraTb, hto Ha MoneKynapHOM ypoBHe OTMenaeTca 
(ReHOMeH MOJieKyjiapHOH reTepo6aTMHH npw3HaKOB. 

flpyrHM BaxcHbiM (RaKTopoM, MorymwM Bbi3BaTb pacxoxcfleHHH bo B3rnaAax reHo- h 
(ReHOCHCTeMaTHKOB, HBnaeTCH HCKJIIOHHTeJlbHOe MH0r006pa3He MexaHH3MOB BHfl006pa30- 
BaHHH y pacTeHHH, a Taxxce B03M0)KH0CTb BJIHHHH5I uenoro paAa (RaKTopoB BHeuiHen cpeflbi 
Ha ero cxopocTb. npeACTaBHM ce6e, hto Hexoe pacreHne nonano b HOBoe MecToo6nTaHHe, 
HanpHMep Ha OCTpOB, yCAOBHa XCH3HH Ha KOTOpOM (KJIHMaT, OTCyTCTBHe KOHKypeHTOB H 
t. n.) cnoco6cTByiOT Hanany aKTHBHoro BHAOo6pa30BaHHa. DxcnepHMeHTanbHoe H3yneHne 
TaKHX CHCTeM noKa3ajio, hto b stom cnynae cxopocTb MopcRo/iornnecKOH SBomounn 
cymecTBeHHo onepexcaeT cxopocTb sboaiouhh MonexynapHon. BoTaHHK nenco pa3nnnaeT 
B03HHKUJHe B 3THX yCJlOBHHX BHflbl, KOTOpbie OH HepeflKO BblfleJUieT B HOBblH pOfl, a 
reHOCHcreMaTHK c TpynoM o6Hapy)KHBaeT (ecnn eMy sto Boo6me ynaeTca) pa3nnHna b 
flHK y TaKHX pacTeHHH. Bno/me BepoaTHo, hto b stom cnynae Mbi 6yneM HMeTb 
BbipaxceHHbie pa3nnHHa b Tononoran AepeBbeB, nocTpoeHHbix no MonexynapHbiM flaHHbiM 
h Ha ocHOBe KJiaccHHecKHX MeTOflOB. Tohho Tax xce b ycnoBHHX CTa6nnH3HpyK)mero 
OT6opa cReHOTHnbi Moryr H3MeHaTbca MenneHHee reHOTHnoB, h TOMy ecTb npaMbie 
SKcnepHMeHTajibHbie AOKa3aTenbCTBa. 

flpyron npHMep — sto pacTeHna, KOTopbie cmchh/ih nepexpecTHoe onbineHHe Ha 
caMoonbuieHHe hjih xce, HanpHMep, Ha pa3Hbie (RopMbi anoMHKcnca (ponbi Taraxacum , 
Rubus , Alchemilla h t. n.). Taxne H3MeHeHHa b cnoco6e pa3MHOxceHHa pacTeHHH Moryr 
npHBOJIHTb K H3MeHeHHHM TeMna HaKOnjieHH5I H3MeHeHHH B flHK B XOfle 3BOJ1IOUHH; H B 
pe3ynbTaTe no rny6HHe reHeTnnecKOH AHBepreHUHH oahh poA MoxceT cymecTBeHHo 
npeBbimaTb flpyron, a ypoBeHb (ReHOTHnHnecKoro cxoACTBa h b tom, h b ApyroM cnynae 
MoxceT ocTaBaTbca Ha ypoBHe, thhhhhom Ana «*opoinero» poAa. 

Uejiecoo6pa3Ho Taxxce nccne^OBaTb y pacTeHHH BJiHHHHe nojiHnjiOHflH3auHH reHOMOB, 
npoHcxo^men c .aajibHeHuiHM c6pocoM «jiHiuHeH» flHK, Ha npoueccbi MOnexynapHOH 
3BOJHOUHH. Flo pafly KocBeHHbix flaHHbix, nojiyneHHbix npn npHMeHeHHH MeTO^a ra6pH- 
,UH3auHH flHK, b nonnnnoHflHOM reHOMe TeMnbi sbo^iouhh flHK cymecTBeHHo yBejiHHH- 
BaiOTCJi (Bajibexo-PoMaH h jrp., 1979). 3ztecb tslkxc MoryT CKpbiBaTbca noTeHUHajibHbie 

HCTOHHHKH pa3J!HHHH B nOCTpOeHHHX reHO- H (ReHOCHCTeMaTHKOB. 

H3 cxa3aHHoro Bbime MOXceT cnoxcHTbca BnenaTneHHe o nojiHon HenpnroztHOCTH 
MeTOflOB reHOCHCTeMaTHKH ZU1H H3yneHHH SBOJHOUHOHHOH HCTOpHH H nOCTpOeHHH CHCTeM 
pacTeHHH. Ha caMOM Aene sto, kohchho, He Tax. HanpHMep, b nojiHon Mepe onpaBAbiBa- 
eTCJi oaho H3 npeAnonoxceHHH Cronquist (1988), hto reHOCHCTeMaTHKa no3BOAaeT 
AOCTaTOHHo yBepeHHO CAenaTb Bbi6op H3 HecKOAbxnx npeAAaraeMbix (ReHocncTeMaTHKaMH 
cxeM (RnjioreHe3a. Tax, y^xe ceroAHa mo^kho c yBepeHHOCTbio cxa3aTb, hto BbiCKa3aHHaa 
HeAaBHO rnnoTe3a o npoHexoxcAeHHH OAHOAonbHbix pacTeHHH HenocpeACTBeHHo ot 
npoToxopMHbix nnayHOB (Kyp6aTCKHH, 1992) npoTHBopeHHT a6coAK)THo BceM MoneKy- 
napHbiM AaHHbiM h nosTOMy KpaiiHe MajiOBepoHTHa. B HHbix cnynaax CHTyauna cnoxcHee. 
Tax, CHCTeMbi HexoTopbix ceMencTB AayAOAbHbix (HanpHMep, 30HTHHHbix) He nepecMaT- 
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pHBajlHCb MHOrwe fleCHTHJieTHH H npH STOM BnOJIHe yflORneTBOpHJIH 60 TaHHK 0 B. Ctohjio, 
oahbko, npoaHajiH3HpoBaTb BajKHeHuiHe poabi H3 stoto ceMeficTBa MeToaaMH MOJiexyjiap- 
hoh 6 nojiorHn, KaK BCKpbiJiocb Bonniomee HecooTBeTCTBHe MOKay oOmenpHHHTbiMH 
CHCTeMaMH, c oahoh CTopoHbi, h MOJieKyjiHpHbiMH AaHHbiMH (Valiejo-Roman et al., 
1998) — c jxpyron. 3 to KaK pa3 tot cjiynan, xoraa, hcxojw h 3 MOJiexyjiapHbix aaHHbix, 
4>eH0CHCTeMaTHKaM cjieayeT 3a^yMaTbca, tot jih Ha6op anarHocTHHecKHx npH3HaxoB 
HCnOJlb3yK)T OHH npH BbiaeJieHHH pOAOB H Tpw6 30HTHHHbIX. 

Moxcho 6buio 6bi eme oneHb jjojiro npHBOflHTb npHMepbi, roBopamne o tom, hto Bcerjja 
cymecTByeT onacHOCTb (xoTopyio hcbo3mo)kho npeaBHaeTb!) npHHHTb aaHHbie reHocncTe- 
MaTHKH 3a HHCTyio MOHeTy h HanaTb Ha hx ochobc peBH3Hio npeacTaBjieHHH o nyrax 
cj)HjioreHe3a pacTeHHH h npHHunnoB nocTpoeHHH hx chctcm. Ha caMOM aejie sto 
nopoHHbiH nyTb; h 3aecb Hajjo pa3JiHHaTb, peBH3Hio TaxcoHa xaxoro paHra h Ha ocHOBaHHH 
KaKHx flaHHbix npeanojiaraeTCH npoH3BecTH. Ecjih H3yneHa sbojhouhh xaxoro-jiH6o oahoto 
ynacTKa flHK b npeaejiax poaa hjih ceMencTBa h Ha stom ocHOBaHHH npejyiaraeTca hx 
peBH3HH, to 3to HeBepHbiH noaxoa. Tonojiorna aepeBa, nocTpoeHHoro Ha ocHOBaHHH 
H3yneHHH Bcero oaHoro reHa, aojiXHa 6biTb o6a3aTejibHO npoBepeHa c Hcnojib30BaHHeM 
2—3 He3aBHCHMbix 30hjjob, Bee pe3yjibTaTbi conocTaBJieHbi, h TOJibKO Ha stoh ochobc 
M oryr 6biTb aaHbi pexoMeHaauHH cfieHOCHCTeMaTHxaM. Tax aejiaeTca aajiexo He Bceraa, h 
B 3TOM 3aKJlK)HaeTCH OflHa H3 npHHHH paCXOXAeHHH B nOCTpoeHHHX reHO- H CfieHOCHCTe- 
MaTHKOB. Hto xacaeTca Bbicuinx TaxcoHOB, to hx sBOJiiouHOHHaa HCTOpna c caMoro Hanajia 
HccjieayeTCfl nyreM aHajiH3a sbojiiouhh pa3Hbix reHOB — aaepHbix, xjioponjiacTHbix h 
MHTOxoHApnajibHbix. Bhahmo, nosTOMy 3aecb Ha6jnoaaeTca ropa3^o MeHbme pacxoxaeHHH 
nocTpoeHHH reHocHCTeMaTHKOB c npeacTaBjieHHHMH 6oTaHHKOB, ho paa H3 hhx HMeeT 
npHHUHnnaHbHoe 3HaneHne. Tax, ceroaHH Moryr CHHTaTbca TBepao ycTanoBjieHHbiMH 
nojiHcjDHjieTHHecxoe nponcxoxcaeHHe 6pnocj)HTOB, mohocJjhjihh tojio- h noxpbiToceMeHHbix, 
HecoBepuieHCTBo cncTeMbi noxpbiToceMeHHbix (no aaHHbiM reHOCHCTeMaTHKH, AByaojibHbie 
napacf)HjieTHHHbi, cm. pncyHOx). XoTa o napacfiHJiHH AByaojibHbix roBopaT pe3yjibTaTbi 
mhothx He3aBHCHMbix sxcnepHMeHTOB, reHOCHCTeMaTHxaM Bpaa jih yaacTca yOeanTb 
60 TaHHK 0 B OTKa3aTbCH OT npHBbIHHbIX (H $eHOTHnHHeCKH 060CH0BaHHbIx) npeaCTaBJie- 
hhh, comacHo xoTopbiM Bee noxpbiToceMeHHbie aejiaTca Ha oaHoaojibHbie h AByaojibHbie. 
no MOJiexyjiflpHbiM ^aHHbiM BbixoaHT, hto sto HcxyccTBeHHoe noapa3aejieHHe. 

HaM ocTaeTCH npH3HaTb oTHocHTejibHyio He3aBHCHMOCTb cJ)HJioreHeTHHecKHx cxeM h 
CHCT eM, nocTpoeHHbix Ha ocHOBaHHH HeejieaoBaHHH reHOTHnoB h cfieHOTHnoB, nocxojibxy 
TeCHOTa CBH3H TeHOTHFI—cfieHOTHn OTHFOflb He a 6 cOJUOTHa. no STOH npHHHHe HCCJieaOBa- 
Tejib, xcejiaiomHH nocTpoHTb cfiHjiorpaMMy hjih CHCTeMy pacTeHHH, b paBHOH Mepe 
OTBenaiomyK) npeacTaBjieHHaM xax cfieHO-, Tax h reHocHCTeMaTHKOB, Bcerjja 6 yaeT 
HaxoAHTbCfl b nojioxeHHH BypHjiaHOBa ocjia. Ctoht eMy, oaHaxo, noHHTb, hto penb naeT 
o CHCTeMaTH3auHH pe3yjibTaTOB, nojiyneHHbix npn H3yneHHH coBceM pa3Hbix o 6 i>eKTOB 
Hccjie^OBaHHH (cjDeHOTHna h reHOTHna), xax npejjMeT AJia cnopoB Hcne3aeT h Bee 
npoacHaeTca. TeHOCHCTeMaTHKa h cfieHocHCTeMaTHxa ecTb jjBe paBH03HaHHbie (ho b pa 3 HOH 
CTeneHH pa3pa6oTaHHbie) nacTH CHCTeMaTHKH b uinpoxoM CMbicjie stoto cjioBa, ho 
nonbiTKH o 6 T>eflHHHTb hx b ejjHHoe uejioe ycnexa HMeTb He Moiyr. TeM He MeHee o 6 e 
HayxH Moryr cJiyxtHTb ju w npoBepxn BbWBnraeMbix b hx paMxax rnnoTe3 06 sbojiiouhoh- 
HOH HCTOpHH pBCTeHHH H OT 6 paCbIBaTb Te H3 HHX, KOTOpbie HBHO npOTHBOpeHaT flaHHbIM, 
nojiyneHHbiM c Hcnojib30BaHHeM apyroro noaxoaa. 

Abtop npH 3 HaTejieH B. B. A/ieuiHHy (MIT) 3 a ueHHbie 3 aMenaHHH, cjjejiaHHbie hm npn 
3HaxoMCTBe c pyxonncbio jjaHHOH pa 6 oTbi. 

PaSoTa BbinojiHeHa npn $HHaHCOBOH nojwepxcxe Pocchhcxoto cf)OHjia cjsyHjjaMeHTajib- 
Hbix HccjieaoBaHHH (npoexT Ns 96-15-97970 ajih Beaymnx HaynHbix ujxojt Pocchh). 
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SUMMARY 

Discrepancies in phylogenetic trees and systems constructed based on data obtained in the studies 
of phenotypes and genotypes seem to be inevitable. First, even now we do not know exactly how 
tightly genotypes are interrelated with phenotypes, and how variable is the .degree of their 
interconnection. Second, the mechanisms of molecular and phenotype evolution differ greatly. Hence, 
one may suggest that constructions suggested by geno- and phenosystematicists will always be at 
least partially incongruent. Elaboration of a system of higher plants and the construction of 
phylogenetic trees based on molecular and phenotypic data is probably impossible. 
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O CTPOEHHH COU;BETHH B POflE ANTHYLLIS 
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Z. V.AKULOVA, T. V. KUZNETSOVA, D. D. SOKOLOFF. ON THE STRUCTURE OF INFLORESCENCES 
IN THE GENUS ANTHYLLIS ( PAPILIONACEAE , LOTEAE) 


H3yMeHbi oco6eHHOCTH uBeTopacnojioxeHHH y Bcex 23 bh^ob pona Anthyllis , a Taicxe win cpaBHeHHH y 
npeflcraBHTejieH Bcex npyrnx ponoB TpH6bi Loteae. BbiHBjieHbi TaiccoHOMHMecKH 3HaMHMbie npH3H3KH wist 
nonponoB Anthyllis , a Taoce cckuhh b nonpone Barba-Jovis. 

KjiioHeBbie cjiOBa: coiiBeTHe, uBeTopacnojioxceHHe, UBeTOHOC, Anthyllis. 

Oco6eHHOCTH UBeT0pacn0J10)KeHH5I TpaflHlJHOHHO HCnOJlb3yiOTC5I B CHCTeMBTHKe Tpn6bl 
Loteae ceM. Papilionaceae , npnneM ohh OKa3biBaiOTC5i BaxcHbiMH KaK npn pa3rpaHHHeHHH 
bhaob, poaob h BHyTpHpoflOBbix nojtpa3jtejieHHH (Polhill, 1981; AKyjiOBa, 1985; Lassen, 
1989; Thxomhpob, Cokojiob, 1996; Kramina, Sokoloff, 1997), TaK h npH peuieHHH 
Bonpoca 06 o6T>eMe caMOH Tpn6bi (Lassen, 1989; Tikhomirov, Sokoloff, 1996, 1997). B 
to xce BpeMR cneunanbHbix pa6oT no MopcfjojiorHH coubcthh Loteae , HacKOJibKO naM 
H3BecTH0, BbinojiHeHo He 6bmo. Mbi Bbi6pajiH jyifl HCCJieaoBaHHfl pojt Anthyllis — 
A3BeHHHK, nocKOJibKy no pa3HOo6pa3HK> BapnaHTOB uBeTopacnojioseHHfl oh 3aHHMaeT 
HCKjnoHHTejibHO MecTO b Tpn6e Loteae. Anthyllis — TpeTHH no BejiHHHHe pon, TpH6bi, oh 
co^epxcHT 23 BHjta, pacnpocTpaHeHHbix noHTH no Been EBpone, b Boctohhoh h CeBepHon 
A(|)pHKe (BKjnoHaH Maaenpy), b 3anajmon A3 hh, b tom HHCjie Ha KaBKa3e, h b THMajianx; 
HaH6ojibuiee hhcjio bhjiob cocpeflOToneHo b 3anajiHOM CpejiH3eMHOMopbe (Cokojiob, 
1998). 

B pa6oTe npHHRTa cjiejiyiomaH CHCTeMa poxia Anthyllis (Thxomhpob, Cokojiob, 1996; 
Cokojiob, 1998). 


Anthyllis L. 

Subgen. Barba-Jovis V. Tichom. et D. D. Sokoloff 
Sect. Dorycnioides DC. emend. V. Tichom. et D. D. Sokoloff 

A. aegaea Turrill, A. barba-jovis L., A. aurea Host, A. ramburei Boiss., A. rupestris Cosson, A. polycephala 
Desf., A. podocephala Boiss., A. plumosa Cullen ex Dominguez, A. tejedensis Boiss., A. warnieri Emberger, 
A. onobrychioides Cav. 

Sect. Aspalathoides DC. 

A. hermanniae L., A. hystrix (Willk. ex Bare.) Cardona, Contandriopoulos et Sierra. 

Sect. Sericeae V. Tichom. et D. D. Sokoloff 
A. lagascana Benedi, A. henoniana Cosson 
Sect. Oreanthyllis Griseb. 

A. montana L. 


Subgen. Cornicina (DC.) Akulova ex V. Tichom. et D. D. Sokoloff 
A. lotoides L., A. hamosa Desf., A. cornicina L. 

Subgen. Terniflora V. Tichom. et D. D. Sokoloff 
A. cytisoides L., A. terniflora (Lag.) Pau 
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Subgen. Anthyllis 

A. lemanniana R. T. Lowe, A. vulneraria L. 

OcHOBHan ueub pa6oThi cocToaua b 6o;iee noupo6HOM MopcfiouorHHecKOM H3yneHHH 
oco6eHHOCTeM uBeTopacnouoxeHnu, KOTopbie ncnoub3yiOT npn BbiueueHHH noupouoB h 
ceKUHH b npeueuax po.ua Anthyllis. Mbi cTpeMnuncb TaK^ce BbiuBHTb HOBbie TaKCOHOMH- 
necKH 3HaHHMbie npn3HaKH, CBH3aHHbie co CTpoeHHeM coubcthh. 


MaTepnaji h MeTouHKa 

Pe3yubTaTbi pa6oTbi ocHOBaHbi Ha H3yneHHH rep6apHbix kouuckuhh, co6cTBeHHbix 
c6opoB aBTopoB h )KHBbix pacTeHHH b npHpoue h KyjibType. Flo MaTepHauaM rep6apHeB 
E, K, KPABG, LE, LECB, MHA, MW, P, PCU h YALT H3yueHbi oco6chhocth 
UBeTopacnouoxceHHH y Bcex bhuob poua Anthyllis , a TaK^ce uuu cpaBHeHnu y npeucTaBH- 
Teuen Bcex upyrnx pouoB Loteae (c npHBueueHHeM kouuckuhh rep6apHeB A, CAS, DS, 
GH, LL, TEX, US). HeKOTopbie bhum Anthyllis , Lotus , Dorycnium , Coronilla , Securigera , 
Hippocrepis , Scorpiurus , Tripodion h Tetragonolobus H3yneHbi b npnpoue (b EBponenc- 
koh Pocchh, Ha KaBKa3e, b HcnaHHH) hjih BbipameHbi b EoTaHnuecKOM cauy Mockobckoto 
rocyuapcTBeHHoro yHHBepcHTeTa (MrY) h Ha onbiTHon CTaHunn EoTaHnnecKoro hhcth- 
Tyra hm. B. JI. KoMapoBa (EHH) PAH b OTpauHOM. Co6paHHbie huh BbipameHHbie 
aBTopaMH pacTeHHu ^HKcnpoBaun b 70°-hom cnnpTe huh 3acyuiHBauH b BHue rep6apHbix 
o6pa3uoB. 


Pe3yubTaTbi 

CouBeTHu u3BeHHHKOB xapaKTepn3yiOTCH Han6ouee pacnpocipaHeHHbiM b ceM. Papi- 
lionaceae o6iuhm nuaHOM CTpoeHnu. OuopaubHau eunHHua y Bcex bhuob Anthyllis , Ka k 
h y MHOxcecTBa upyrnx MOTbiubKOBbix, npeucTaBuueT co6oh uBOHHyio KHCTb. 1 Hnxce 
cfiuopaubHOH euHHHUbi Ha ubctohochom no6erey MHornx bhuob, oco6chho y A. vulneraria 
s. 1., Moryr pa3BHBaTbcu napaKuaunn (pnc. 1, 3 ). Hhcuo napaKuauueB h hhcuo nopuuKOB 
hx BeTBueHHH y bhuob Anthyllis , kuk h y upyrnx pacTeHHH, ubuuiotcu Han6ouee 
H3MeHHHBbIMH napaMCTpaMH CTpyKTypbl COUBCTHH H CHUbHO 3aBHCHT OT yCUOBHH npOH3- 

pacTaHHu (Troll, 1964; Ky3HeuoBa, 1998), a nosTOMy b KanecTBe TaKCOHOMHHecKnx 
npH3HaK0B HX HCn0Ub30BaTb TpyUHO. 

OuopaubHbie eunHnubi bhuob Anthyllis moxcho pa3ueunTb Ha 2 Tnna, pa3UHHHH Mexcuy 
KOTopbiMH CBU3aHbi c xapaKTepoM pacnouoxceHHu cocTaBunioiuHx c})uopaubHyio eunHnuy 
3ueMeHTapHbix coubcthh — npocTbix OTKpbiTbix KHCTen. Bo c})uopaubHbix euHHHuax 1-ro 
Tnna, KOTopbie xapaKTepHbi una A. aurea h A. barba-jovis (pnc. 1, 7), ruaBHan ocb 
3aKaHHHBaeTCu BepxyineHHbiM sueMeHTapHbiM couBemeM. 2 TaKne pacTeHHH cueuyeT chh- 
TaTb UByxocHbiMH (Cepe6puK0B, 1952). Bo cjuiopaubHbix euHHnuax 2-ro Tnna, KOTopbie 
OTMeneHbi y ocTaubHbix bhuob poua, ruaBHan ocb npeicpamaeT pocT, He nepexoua k 
cfiopMHpoBaHHK) BepxyiueHHoro sueMeHTapHoro coubcthh (pnc. 1, 5). TaKne pacTeHHH 
cueuyeT CHHTaTb TpexocHbiMH. 

B npeueuax poua Anthyllis moxcho BbiCTponTb cueuytoiUHH Mop^ouornHecKHH pnu, 
OTpaxcaiomHH pa3UHHHH b CTpyKType Kpoioiunx uncTbeB sueMeHTapHbix coubcthh. 

1. KpOIOlUHH UHCT HHXCHerO BO c})UOpaUbHOH eUHHHUe SUeMeHTapHOTO COUBCTHH 
nepHCTOCuo)KHbiH, He HMeeT KanecTBeHHbix otuhhhh ot pacnouoxceHHbix HH^ce 


1 Uejiecoo6pa3HocTb Hcno;ib30BaHH5i TepMHHa «(J)nopaabnafl eaHHHiia» noKa3aHa b paGoie T. B. Ky3HeuoBOH 
(1991). Otmcthm TaioKe, hto H3-3a OTcyTCTBHa apyroro noaxoaamero TepMHHa Mbi HcnoJib3yeM 3aecb nownne 

«KHCTb» B UIHpOKOM CMbICJie, nOHHMafl nOa HHM He TOnbKO CObCTBeHHO KHCTH, HO TBK)Ke rOJIOBKH, 30HTHKH H 
KOJIOCbH. 

2 3Ty (JinopajibHyio eaHHHiiy, CTporo roBOpa, moxho 6bUio 6bi Ha3BaTb naeH0xa3HeM H3 khctch. Flo HameMy 
MHeHHio, b TaKHX aiyHaax yaobHee roBopHTb o 3aicpbiT0H khcth, a He o naeH0xa3HH (cm.: Ky3HeiiOBa h ap., 
1992). 


13 



Hero jiHCTbeB rjiaBHOH och (A. aegaea , A. tejedensis , A . warnieri , A. cornicina , 
A. hamosa , A. lotoides). 

2. Kpoiomwe jiHCTba Bcex 3JieMeHTapHbix coubcthh najibHaTocjioxcHbie, a pacnojio- 

xceHHbie HHxce hhx jiHCTbfl rjiaBHOH och — nepHCTOCJioxcHbie (A. onobrychioides , 
A. rupestris , A. polycephala , A. podocephala). Pa3JiHHHH Mexay BapwaHTaMH 1 
h 2 He HMeioT 6ojibmoro TaKcoHOMHnecKoro 3HaneHH5i. Y A. barba-jovis , 
A. aurea, A. ramburei h A. plumosa Mbi Ha6jiioaaflH o6a BapnaHTa. Bnabi cckuhh 
Aspalathoides h Sericeae TpyuHo OTHecTH k ouHOMy H3 uByx BapnaHTOB! y 3thx 
paCTeHHH BCe JlHCTbfl CJlOXHbie, HO HHCJIO JIHCTOHKOB HeBeJIHKO. 

3. Kpoiomne JiHCTbfl 3JieMeHTapHbix coubcthh npocTbie, najibnamnonacTHbie, a pac- 

nojioxceHHbie Hwxce hhx JiucTbH rjiaBHOH och — cJioxcHbie (A. montana , A. vul- 
neraria , A. lemanniana). 3tot BapnaHT hctko OHepneH, a ero npH3HaKH BaxcHbi 
npn o6oco6;ieHHH noupoua Anthyllis h cckuhh Oreanthyllis. 

B pauy 1 —2—3 moxcho Ha6jiiouaTb yBejinneHne ucjiocthocth cf)JiopajibHOH eauHHUbi. 
riOMHMO B03paCTai0mHX CTpyKTypHbIX pa3JIHHHH MOKUy KpOKDLUHMH JlHCTbflMH SJieMCHTap- 
HblX COUBCTHH H npOHHMH JIHCTbflMH Ha TJiaBHOM no6ere MOXCHO OTMeTHTb OTHOCHTeJlbHOe 
yBejiHHeHHe juiHHbi rnaBHoro Mexcuoy3JiHH (Me>Kaoy3JiHfl Ha maBHOH och, KOTopoe Henoc- 
peucTBeHHO npeumecTByeT c})JiopajibHOH euHHHue), a Taxxce yMeHbiueHHe ujihh Mexcuoy3- 
jihh b npeuejiax c}).nopajibHOH euHHHUbi. Y bhuob rpynnbi 3 maBHoe Me)fcuoy3.nHe — 
o6biHHO caMoe ujihhhoc MOK.aoy3.nHe Ha MOHOKaprinnecKOM no6ere. Ecjih HexouHTb H3 
KOHuenuHH nceBuouHKjioB b sbojhouhh coubcthh (Ky3HeuoBa, 1998), coubcthh bhuob 



Phc. 1. BaacHeHiuHe THnbi UBeTopacnojioaceHHH h HapacTaHHH noGeroB b TpnGe Loteae. 

1 — cxeMa flByxJieTHeft chctcmu noGeroB Anthyllis barba-jovis (flByxocHoe pacTeHHe c CHMnoaHaJibHbiM HapacTaHHeM noGeroB); 

2 — cxeMa AByxneTHeH chctcmli no6eroB Cytisopsis pseudocytisus (TpexocHoe pacTeHHe c MOHonoairanbHbiM HapacTaHHeM 
no6eroB); 3 — cxeMa CHCTeMbi no6eroB TpexjieTHero pacTemui Anthyllis vulneraria s.l., oahh H3 BapnaHTOB (TpexocHoe pacTeHHe 
c CHMnoflHanbHbiM HapacTaHHeM no6eroB); b hhxhch nacTH cxeMbi noica3aHbi ceMJiao^H. n — napaicnaiiHH, ydM — yjuiHHeHHoe 
Mexcaoy3JiHe, yKM — yKoponeHHoe Mexcaoy3JiHe, (pe — 4>jiopajibHafl eaHHHua, (p3 — (JyiopajibHaa 30Ha, 3cl — aneMeHTapHoe 
couBeTHe—roJiOBKa, ac2 — aneMeHTapHoe couBeTHe—rojioBKa c 3eneHbiM n hctom (cm. phc. 2, 7). OTMepuine nacTH noxa3aHbi 

nyHKTHpOM. 
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rpynnbi 3 ABJiaiOTCfl 6ojiee cneunajiH3HpoBaHHbiMH, neM couBeTna bhuob nepBon h BTopon 
rpynn. 

4. Kpoiomne jiHCTba BepxHHX 3JieMeHTapHbix coubcthh npocTbie, uejibHbie n uejib- 
HOKpaHHbie, a ocTajibHbie jwcTbfl Ha nnaBHon och coctoht H3 1 — 3(4) cHaGxceH- 
Hbix npH ocHOBaHHH cohjichchhamh jihctohkob (A. terniflora , A. cytisoides). 
ripOCTbie JIHCTbfl A. cytisoides OTJIHHaiOTCfl OT C0CT05IIUHX H3 OUHOrO JIHCTOHKa 
CJIOJKHbIX JIHCTbeB He TOJlbKO OTCyTCTBHeM COHJieHCHHfl, HO H nJiaCTHHKOH C 
HeCKOJlbKHMH, a He eflHHCTBeHHOH TJiaBHblMH XCHJIKaMH. 

Flo CTeneHH yUJWHeHHOCTH MOKUOy3JlHH SJieMeHTapHbie COUBeTHfl 5I3BeHHHKOB MOXCHO 
pa3^ejiHTb Ha 2 THna. Khcth b y3KOM cMbicjie 3 xapaKTepHbi TOjibKO ujih A. cytisoides h 
A. terniflora (pHC. 2, 8). Hhjkhhc Me)Kuoy3JiH5i Ha och 3JieMeHTapHoro couBeTna b stom 
cjiynae yaaHHeHHbie. Tojiobkh OTMeneHbi y Bcex ocTajibHbix bhuob Anthyllis (h y Bcex 
ocTanbHbix npe^CTaBHTejieH TpH6bi Loteae ); Bee Me)Kuoy3JiH5i Ha och tojiobkh yKoponeH- 
Hbie (pnc. 2, 1 — 7). Mbi npnuaeM 3TOMy npn3Haxy 6oJibinoe 3HaneHHe, nocxojibKy 
3JieMeHTapHbie couBeTna b bhuc khctch uinpoxo pacnpocTpaHeHbi cpeun npeucTaBHTejien 
coceuHnx b CHCTeMe MOTbuibKOBbix Tpn6 — Galegeae h Hedysareae. Bnubi c 3JieMeHTap- 
hhmh couBeTHHMH— khcthmh ueJiecoo6pa3HO BbiflejiHTb b oco6biH noupou Terniflora 
(Thxomhpob, Cokojiob, 1998). 

Khcth A. cytisoides h A. terniflora coctoht H3 (4)6(8) ubctkob. Hhcjio ubctkob b 
rojiOBKax BapbnpyeT b uiHpoKHX npeuejiax — ot 30 h Gojiee y A. vulneraria uo 1 b 
H exoTopbix couBeTHHx A. hystrix h A. hermanniae. 1-UBeTKOBbie tojiobkh Mbi Ha3biBaeM 
rojiOBKaMH, a He khcthmh, nocKOJibKy Hepeuxo b cocTaBe ouhoh cfxnopajibHon eunHnubi 
moxcho HaOjnoflaTb xaK 3- h 2-UBeTKOBbie tojiobkh, TaK h 1-uBeTKOBbie 3JieMeHTapHbie 
COUBeTHH. 

B npe.ae.nax Tpn6bi Loteae , xaK h bo MHornx apyrnx rpynnax MOTbiabKOBbix, BbiHBJieHa 
KOppeJIHUHH Mexcay CTpOeHHeM npHUBeTHHKOB (KpOIOmHX JIHCTbeB UBeTKOB) h CTpoeHneM 
npnjiHCTHHKOB nponnx JIHCTbeB (Polhill, 1981; Kramina, Sokoloff, 1997). Y H3BeHHHKOB 

C 3aMeTHbIMH npHJIHCTHHKaMH, a 3TO 60JIbllia5I HaCTb BHaOB pOaa, npHJIHCTHHKH H 
npnuBeTHHKH noxo^H apyr Ha apyra h npeacTaBJieHbi He6ojibiiiHMH (MeHee 1 mm aJi.) 
6ojiee HJ1H MeHee UiapOBHaHblMH HJ1H HeCKOJlbKO OTTflHyTblMH Ha BepxyiUKe TeMHbIMH 
xcejie3KaMH. HHoraa yuaeTca HaOjnouaTb nojiHMopc})H3M b cTpoeHHH npHUBeTHHKOB, 
HanpHMep y A. onobrychioides , rae b ouhoh h toh xce rojiOBKe Moryr npncyTCTBOBaTb 
uejibHbie, aByxjionacTHbie h TpexjionacTHbie npnuBeTHHKH. Y A. terniflora b npeaejiax 
ouhoh khcth HepeaKo oaHH npnuBeTHHKH uejibHbie, a apyrne npeacTaBJieHbi napaMH 
cboOouhmx npHjiHCTHHKOB. UejibHbie h UBypa3uejibHbie npnuBeTHHKH Mbi HaOjnouajin h y 
A. lemanniana. TaKHM o6pa30M, oOmhho b o6pa30BaHHH npHUBeTHHKOB ynacTByiOT b 
OCHOBHOM npHJIHCTHHKH; H3peUKa 3aMeTeH H CHJIbHO peUyUHpOBaHHblH OCTaTOK miaCTHH- 

kh. y A. barba-jovis , A. aegaea , A. henoniana , A. lagascana n A. montana Bee JiHCTba 
jinuieHbi 3aMeTHbix npnjiHCTHHKOB. nepBbie 2 Bnaa, nouoOHO apyrnM H3BeHHHKaM, hmciot 
npnuBeTHHKH b Bnae TeMHbix xcejie30K. Y A. montana npnuBeTHHKH npeacTaBJieHbi 
JIHHeHHbIMH, RTieHMaTblMH, np03paHHbIMH, TOJlbKO B Bepxnen HaCTH HepeaKO TeMHbIMH 
HeuiyHKaMH, HecyiunMH HHoraa Ha BepxyniKe nynoK bojiockob. HaKOHeu, y A. henoniana 
n A. lagascana 3aMeTHbie Kpoioiune jiHCTbfl ubctkob OTcyTCByiOT. 

npnuBeTHHKH h ubctkh pacnojio)KeHbi b saeMeHTapHOM coubcthh no rycTOH cnnpaan, 4 
b to BpeMJi KaK ocTaabHbie JincTbfl y Bcex bhuob, KpoMe A. terniflora , A. cytisoides n 
OTHacTH A. aurea , pacnojioxceHbi UBypauHO. HHoe JincTopacnojiojKeHne b npeaeaax 
3JieMeHTapHoro coubcthji roBopnT o 3HaHHTejibHOH uejiocTHOCTH stoh CTpyKTypbi. H3Me- 
HeHne xapaKTepa JincTopacnojio)KeHH5i npn nepexoae k sjieMeHTapHOMy coubcthio OTMe- 
neHO y MHornx MOTbuibKOBbix (Akobjicb, 1991). 

npnuBeTHHHKH (npeuJincTbfl Ha uBeTOHoxcKax) HaM yaaaocb Ha6aioaaTb TOJlbKO Ha 
ouhom pacTeHHH A. rupestris (Spain, Sierra de La Sagra, 10 VII 1953, J. Borja, s. n. — 


3 Cm. npHMen. 1. 

4 Ecjih rojiOBKH McUiouBCTKOBbie, to ubctkh aaace KaxyrcH nacTo pacnoJioxeHHbiMH b ouhoh MyTOBKe (cm. 
Taoce: Velenovsky, 1910). 
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Phc. 2. CxeMbi CTpoeHHH na3yuiHbix ubctohocob, HecyuiHX 3jieMeHTapHoe couBeTHe. 

1 — 6ojilllihhctbo bhuob Dorycnium , HeKOTOpbie bham Hosackia, Lotus discolor (p.p.), Antopetitia abyssirxica (pa 3 BHTbie y 
HeKOTopwx H3 3thx TaiccoHOB npHUBeTHHWKH He noica3aHbi); 2 — Anthyllis subgen. Cornicina, 6ojh>ujhhctbo bhaob Anthyllis 
sect. Dorycnioides, 6ojh>ujhhctbo bhaob Lotus ; 3 — Anthyllis sect. Aspalathoides , A. sect. Oreanthyllis\ 4 — Dorycnopsis, 
Securigera, Hippocrepis; 5 — Dorycnium sanguineum ; 6 — Anthyllis aurea (oahh H3 BapwaHTOB); 7 — Anthyllis subgen. Anthyllis ; 
8 — Anthyllis subgen. Terniflora. Jipn — jihct c pa3BHTOH ruiacTHHKofi, 14 — ubctok, ha — nemyeBHjiHbiH jihct. OcTajibHbie 
o6o3HaHeHHfl, Kax Ha pHC. 1. Ha stom h cjieayiomHx pHcyHicax hhcjio ubctkob noKa3aHO ycjiOBHO — oho moxct BapbHpoBaTb b 

npeztejiax TaiccoHa. 



K), y ocTaflbHbix 5I3 bchhhkob ohh He OTMeneHbi. Xoth HajiHHHe hjih oTcyTCTBHe npnuBeT- 
HHHKOB HepeflKO HCnOJlb3yiOT npH BblfleJieHHH POAOB, nOflpOflOB H CeKUHH 6o6oBbIX 
(HanpHMep, Geesink, 1984), b npejjejiax TpH6bi Loteae stot npH3Haic 3aMeTHO h3Mchhhb 
h He HMeeT 6ojibinoro 3HaneHHH njix CHCTeMaTHKH. 

HecymHe 3JieMeHTapHbie couBeTHfl och 2-ro nopfljuca bo cfmopajibHOH euHHHue, 
KOTopbie Mbi uanee ujiji npocTOTbi 6yueM Ha3bmaTb uBeTOHOcaMH, hmciot y 5i3BeHHHKOB, 
3a peflKHMH HCKJIIOHeHHflMH, OflHH J1HCT C pa3BHTOH nJiaCTHHKOH (pHC. 2, 2, 3 , 6 — 8). 
KpoMe 3Toro jiHCTa Ha UBeTOHOce pacnojioxceHbi TOJibKo HeinyeBHUHbie npnuBeTHHKH. 
XapaKTepHaa oco6eHHOCTb JiHCTa c pa3BHTOH njiacTHHKOH coctoht b tom, hto oh He HeceT 
b na3yxe hh UBeTKa, hh no6era; no MopcJjojioraH oh noxoac Ha Kpoioiunn jihct 
3JieMeHTapHoro couBeTHfl, ho HMeeT b cpeaHeM MeHbuiHe pa3Mepbi h MeHbiuee hhcjio 
JIHCTOHKOB HJIH JlOnaCTeH. JIHCT C pa3BHTOH nJiaCTHHKOH Ha UBeTOHOce HJIH TOMOJlOTHHHblH 
eMy HemyeBH.aHbiH jihct, KOTopbiH noxoxc na npnuBeTHHK, ho He HeceT b na3yxe UBeTKa 
(Kramina, Sokoloff, 1997), xapaKTepeH h jym mhothx upyrnx npeucTaBHTejien Loteae 
(Hosackia Douglas ex Bentham, Ottleya D. D. Sokoloff, Kebirita Kramina et D. D. So¬ 
koloff, Pseudolotus Rech. f., Dorycnium Miller, Lotus L., Tetragonolobus Scop., Acmispon 
Rafin., Syrmatium Vogel, 5 Tripodion Medik., Hymenocarpos Savi, Antopetitia A. Rich., 
Hammatolobium Fenzl, 60 /imijhhctbo bhuob Ornithopus L.). Mbi CHHTaeM 3Ty oco6eH- 
nocTb BajKHbiM npH3HaKOM Tpn6bi Loteae b uejiOM, HecMOTpa Ha to hto cymecTByeT 
7 pouoB Tpn6bi, y KOTopbix Ha UBeTOHOce HeT JiHCTbeB, He Hecymnx b na3yxe ubctkob 
(HanpHMep, pnc. 2, 4). flejio b tom, hto HajiHHHe ouhoto h TOJibKO ouhoto 3ejieHoro JiHCTa 
Ha UBeTOHOce — BecbMa pejiKoe cpean 6o6oBbix HBjieHHe. 6 

HajiHHHe HJIH OTCyTCTBHe JiHCTa C pa3BHTOH nJiaCTHHKOH Ha UBeTOHOce - BaXCHblH 

npH3Hax npn o 6 oco 6 jieHHH ot Anthyllis 6 jiH 3 Koro poua Dorycnopsis , y npeucTaBHTejien 
KOToporo UBeTOHOc HeceT TOJibKo HeinyeBHAHbie npnuBeTHHKH (cm.: Lassen, 1989; 
Tikhomirov, Sokoloff, 1997). Otmcthm, hto ouhh H 3 bhuob Dorycnopsis — D. gerardii 
(L.) Boiss. — HepeuKo BKjnonajiH b pou Anthyllis h cGjinxajiH c A. onobrychioides (de 
Candolle, 1825; Cullen, 1968). YKa 3 biBajiH, hto 06 a BHjja He hmciot 3 ejieHoro JiHCTa Ha 
UBeTOHOce (Cullen,' 1968). Haum Ha 6 jnoueHH 5 i nouTBepxcuaioT uaHHbie O. de Bolos, 
J. Vigo (1984) o tom, hto y A. onobrychioides ubctohoc Bceraa HeceT MajieHbKHH 3ejieHbiH 

JIHCT. 

Y bhuob cexuHH Sericeae hbmh 6bniH o6HapyxceHbi xa k tojiobkh, HMeiomne npn 
OCHOBaHHH JIHCT C pa3BHTOH njiacTHHKOH, TaK H TOJIOBKH 6e3 TaKOTO JiHCTa. HaHUeHbl H 
UBeTOHOCbi npoMexcyTOHHbix THnoBi c He6oJibmHM jihctom npn OCHOBaHHH tojiobkh, c 
M ejieHbKOH bojiochctoh HeiiiyHKOH Ha ero MecTe h t. u. B Tex cjiynaax, xoma njiacTHHxa 
JiHCTa coBceM He pa3BHTa, nacTO yuaeTca o6HapyxcHTb ero ocHOBaHHe b BHue uoBOJibHO 
mnpoKOH xaiiMbi. Mbi CHHTaeM, hto OTcyTCTBHe b HexoTopbix cjiynanx 3ejieHoro JiHCTa Ha 
UBeTOHoeax A. henoniana h A. lagascana — siBJieHHe hbho BTopHHHoe h o6i>5iCHHMoe: 
couBeTHe 3 thx bhuob (b OTJiHHHe ot Dorycnopsis\) oneHb KOMnaKTHoe, Bee Mexuoy3JiHH 
Ha UBeTOHOce yKoponeHbi. 3aMeTHM, hto peuyKUHH jiHCTa, He Hecymero b na3yxe UBeTKa, 
npoHcxouHT b 3tom cjiynae no3xce, neM peayKUHH npnuBeTHHKOB. 

JIhct c pa3BHTOH njiacTHHKOH MOXceT HMeTb pa3JiHHHoe nojioxceHHe Ha UBeTOHOce. Y 
6 ojibmHHCTBa burob Anthyllis oh pacnoJioxeH npn OCHOBaHHH 3JieMeHTapHoro coubcthh — 
tojiobkh (pnc. 2, 2, 5, 6). IlojioSHafl CHTyauna xapaxTepHa h j\nn noaaBJiaioiuero 
6 ojibmHHCTBa upyrnx npeucTaBHTejien Loteae , HMeioiunx 3eJieHbiH jihct Ha UBeTOHOce. 


5 y S. watsonii (Vasey et Rose) Brand b otjihhhc ot bhuob Anthyllis b na3yxe 3ejieHoro JiHCTa MoxeT 
pa3BHBaTbCH oneMeHTapHoe couBeTHe hjih napaicjiajiuft (ho He hbctok!). 

6 R. M. Polhill (1994) ynoMjmyji 0 tom, hto M. Lavin (HeonyOji. naHHbie) npejuioauui HOByio TpaKTOBKy stoh 
opwruHajibHOH CTpyKTypbi HBeTOHoca 6onbuiHHCTBa Loteae. Flo mhchhio M. Lavin, 3ejieHbift jihct Ha UBeTOHOce 
HBjiaeTCH Ha caMOM uejie KpoiomHM jihctom tojiobkh. CorjiaCHO stoh rnnoTe3e, ubctohoc Loteae HeceT He 
npocTyio, a nBOHHyio rojioBKy, npuneM Bee na3yuiHbie npocTbie tojiobkh b Heft, KpoMe oaHOft, b pe3yjibTaTe 
peayKUHH OTcyrcTByioT. BojibuiHHCTBO bhuob Tpn6bi 0Ka3biBai0TC5i Torna He TpexocHbiMH, a neTbipexocHbiMH 
pacTeHHHMH. Harnn uaHHbie He nouTBepxcuaioT, ho h He onpoBepraioT runOTe3y M. Lavin, h Mbi cjieuyeM b 3toh 
cTaTbe TpajiHUHOHHoft TOHKe 3peHHH BBuay ee 6ojibiueft npocTOTbi. ToHKa 3peHHH M. Lavin MoxeT 6biTb npuHBTa 
TOJibKo b tom cjiynae, ecjin 6yayr HaftjieHbi HeH3BecTHbie HaM noxa (JjaKTbi, KOTopbie Hejib3H o6i>JiCHHTb b paMKax 
TpajIHUHOHHOft TOHKH 3peHHH. 


2 BoTaHHnecKHH xypHan, N« 1, 2000 r. 
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Jltiuib y HeMHorax bhaob TpnGbi 3eneHbiH ahct OTAeneH ot toaobkh yjyiHHeHHbiM 
Me)Kfloy3JiHeM (Antopetitia abyssinica A. Rich., nacTb bhaob Dorycnium h Hosackia , nacTb 
o6pa3uoB L. discolor E. Meyer h bhaob Lotus subgen. Canaria (Rikli) Gillett, — pnc. 2, 
1). y bhaob Dorycnium HepeAKO Ha hhxchhx UBeTOHOcax 3ejieHbiH jihct OTaejieH ot 
rojioBKH yjmHHeHHbiM MexAoy3AHeM, a Ha BepxHHx — yKoponeHHbiM, npnneM b npeaenax 
pacTeHHH moxcho HaSAiOAaTb Bee npoMexcyTOHHbie BapHaHTbi. 

Heo6biHHoe noAO)fceHHe Ha UBeTOHoce JiHCTa c pa3BHTOH njiacTHHKOH xapaKTepHO aaa 
4 bhaob Anthyllis — A. terniflora , A. cytisoides , A. vulneraria s. 1. h A. lemanniana 
(pHc. 2, 7, 8). JIhct c pa3BHTOH njiacTHHKOH pacnojioxeH y sthx pacreHHH b BepxHen 
nacTH 3JieMeHTapHoro coubctha h acaht ero Ha 2 nacTH — npoKCHMajibHyio h AHCTaAb- 
HyiO. IlpOKCHMaJlbHaH HaCTb — OAHOCTOpOHHflfl, nOCKOJlbKy UBeTKH pa3BHBaK)TCH TOJlbKO 
Ha CTopoHe, npoTHBOJieJKamen jiHCTy c pa3BHTOH njiacTHHKOH. flHCTanbHaa, MeHbinaa 
nacTb couBeTHH HMeeT paanajibHyio CHMMeTpHio. Y pacTeHHH c 3JieMeHTapHbiM couBeTHeM 
b BHae khcth (A. cytisoides , A. terniflora) MeacAoy3AHa yAAHHeHbi TOJlbKO b npoKCHManb- 
HOH HaCTH, B AHCTaJlbHOH OHH yKOpOHeHbl. IlOJlOXeHHe JiHCTa C pa3BHTOH njiacTHHKOH Ha 
UBeTOHoce — BaxHbiH TaKcoHOMHHecKHH npH3Hax b poAe Anthyllis. A. vulneraria h 
A. lemanniana cocTaBjunoT THnoBOH noupoA, a A. cytisoides h A. terniflora BbiaejieHbi b 
noapoa Terniflora (Thxomhpob, Cokoaob, 1996). 

TaKCOHOMHHeCKHM npH3HaKOM ABAfleTCA H AAHHA nepBOTO Me)KAOy3JlH5I Ha UBeTOHoce 
(AxynoBa, 1985). 3 tot npH3Hax HcnoAb30BaH npn BbmeAeHHH BHyTpHpOAOBbix TaKCOHOB 
Anthyllis (Thxomhpob, Cokoaob, 1996): aah bhaob cckuhh Dorycnioides (c oroBopKon 
OTHOCHTeAbHO A. aurea , — cm. HHxce) h noApoAa Cornicina xapaKTepHO yAAHHeHHoe 
nepBoe Me>KAoy3AHe (pnc. 2, 2); y bhaob ceKUHH Aspalathoides , Sericeae h Oreanthyllis , 
a Taxxe y npeACTaBHTeAen THnoBoro noApoAa oho yKoponeHHoe (pnc. 2, 5, 7). Y bhaob 
noApoAa Terniflora nepBoe bhahmoc MeacAoy3AHe mojkct 6biTb ah6o yKoponeHHbiM, ah6o 

yAJIHHeHHbIM. 

Y A. aurea b otahahc ot Bcex ocTaAbHbix bhaob yAAHHeHHoe nepBoe MexAoy3AHe Ha 
hhxchhx UBeTOHOcax c})AopaAbHOH eAHHHUbi b 6oAbiueH hah MeHbmeH CTeneHH (HHorAa 
Aa)Ke no Been AAHHe) cpacTaeTca c MaTepHHCKHM no6eroM (pnc. 2, 6). BepxHHe na3yuiHbie 
roAOBKH pacnoAOxeHbi y stoto BHAa Ha yKoponeHHbix UBeTOHOcax B*na3yxax Kpoioiunx 
AHCTbeB, Hecymnx 1—3 MaAeHbKHx ahctohka hah BOBce He HMeioiunx nAacTHHKH h TorAa 
oneHb noxojKHX Ha npnuBeTHHKH. MexAoy3AH5i Mexcuy hhjkhhmh kpoioluhmh ahctbamh 
toaobok yAAHHeHHbie, a MexAy BepxHHMH — yKoponeHHbie. TaKHM o6pa30M, BepxHaa 
nacTb (JiAOpaAbHOH eAHHHUbi A. aurea npeACTaBAaeT co6oh KOMnaKTHyio CTpyKTypy, 
COCTOALUyiO H3 BepxyilieHHOH rOAOBKH (CM. Bbirne) H HeCKOAbKHX BnAOTHyK) npHAeraiOIUHX 
k Hen na3yuiHbix toaobok. BcTpenaiOTCfl h pacTeHHA A. aurea c o6eAHeHHbiMH coubcth- 
HMH, COCTOAIUHMH H3 OAHOH BepxyilieHHOH H OAHOH na3yiUHOH TOAOBOK Ha yKOpOHeHHOM 
UBeTOHoce. BepxyineHHaa TOAOBKa bo Bcex HCCAeAOBaHHbix coubcthax A. aurea no 
pa3Mepy h HHCAy ubctkob 3aMeTHO npeBbimaeT BepxHioio na3ymHyio. Y Apyroro A3BeHHHKa 
c AByxocHOH cJ)AopaAbHOH eAHHHuen — A. barba-jovis — Ha6niOAaeTC5i o6paTHoe coot- 
HomeHHe. Mojkho oTMeTHTb h Apyroe pa3AHHHe Meacuy sthmh BHAaMH. Y A. barba-jovis 
npn nepexoAe k BepxyilieHHOH toaobkc AHCTopacnoAOxeHHe Ha rnaBHOM no6ere MemieTCH 
pe3KO, b to BpeMA KaK y A. aurea HepeAKO yron pacxoxAeHHa Kpoioiunx AHCTbeB BepxHHx 
na3yuiHbix toaobok nocTeneHHO npnSAHxcaeTca k yrny pacxoatAeHHA npnuBeTHHKOB. Ha 
Ham B3TAAA, H3AO)KeHHbie cfiaKTbi roBopflT o tom, hto y A. aurea HMeeT MecTO «cTnpaHHe 
ipaHHUbI» BepxymeHHOH TOAOBKH. 7 XOTfl c MOp(})OnorHHeCKOH TOHKH 3peHHA 3TO HBAeHHe 
HeCOMHeHHO 3aCAy)KHBaeT BHHMaHHA, MbI He CKAOHHbl npHAaBaTb eMy SOAbmOTO TaKCO- 
HOMHnecKoro «Beca». 


7 ToBopa o «cTHpaHHH rpaHHUbi», mu He BioiaabiBaeM b 3th c^oBa 3BOJiiouHOHHoro HCTOJiKOBaHHa Ha6jnona- 
eMblX (J)aKTOB. 
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OScyjKjieHHe pe3yjibTaTOB 

nojiyneHHbie uaHHbie nouTBepxeuaiOT, hto b npeaejiax poaa Anthyllis cymecTByeT 
3HaHHTejibHoe pa3Hoo6pa3He BapnaHTOB UBeTopacnojioxeHHfl h CTpyKTypa coubcthh HeceT 
HecKOJibKO cymecTBeHHbix npH3HaKOB, KOTopbie cjieuyeT ynHTbiBaTb npH pa3rpaHHHeHHH 
noupoaoB h ceKUHH (Thxomhpob, Cokojiob, 1996). BaxcHbiMH npH3HaxaMH noapoaoB 
HBJI5HOTC5I THIT SJieMeHTapHOTO COUBCTHH (rOJIOBKa HJ1H KHCTb B y3KOM nOHHMaHHH) H 
nojioxceHHe 3ejieHoro jiHCTa Ha UBeTOHOce. Ilpw pa3ipaHHHeHHH ceKUHH b noupoue 
Barba-Jovis cymecTBeHHoe 3HaneHHe hmciot jyiHHa nepBoro Mexcuoy3JiH5i Ha UBeTOHOce h 
CTpyKTypa Kpoioiunx jiHCTbeB 3JieMeHTapHbix coubcthh. 

CTpoeHHe npnuBeTHHKOB Taoce flBJiaeTCfl, no HauiHM uaHHbiM, BaxcHbiM unarHOCTH- 
necKHM npH3HaKOM ceKUHH b noupoae Barba-Jovis. Pe3yjibTaTbi H3yneHHfl npnuBeTHHKOB 
nouTBepxcuaiOT BbiuejieHHe A. henoniana h A. lagascana b ocoGyio cckuhio Sericeae h 
nepeHoc Bcex (3a hckjhohchhcm A. montana) bhuob cckuhh Oreanthyllis b cckuhio 
Dorycnioides. 3to — TaKCOHOMHHecKHe peuieHHH, npHHHTbie Ha ocHOBaHHH aHajiH3a 
apyrnx npH3HaxoB (Thxomhpob, Cokojiob, 1996). PaHee CTpoeHHe npnuBeTHHKOB He 
Hcnojib30BajiH b CHCTeMaTHKe Anthyllis , BeposiTHO, H3-3a nyTaHHUbi b TepMHHOJiorHH. 
llpHUBeTHHKaMH (bracts) o6mhho Ha3biBajiH (HanpHMep, Cullen, 1976; Akeroyd, 1986) 
KpOIOlUHH JIHCT na3yiHHOrO UBeTOHOCa H JIHCT C pa3BHTOH IUiaCTHHKOH Ha HeM, KOTOpblH Ha 
caMOM uejie HHKorua He HeceT y 5I3 bchhhkob na3yuiHoro uBeTKa. Ectcctbchho nosTOMy, hto 
C 06CTBeHH0 KpOIOUIHe JIHCTbfl UBeTKOB HepeUKO yCKOJlb3aJIH OT BHHMaHHH CHCTeMaTHKOB. 

3acjiyxcHBaeT BHHMaHHH tot (})aKT, hto b npeaejiax poua Anthyllis cymecTByioT KaK 
UByxocHbie, TaK h TpexocHbie pacTeHHH. Ha o6oco6jieHHOCTb no 3TOMy npH3Haxy A. aurea 
h A. barba-jovis ot apyrax 5I3bchhhkob, HacKOJibKO HaM h3bcctho, HCCJieaoBaTejw paHee 
He yKa3biBajiH. 

XOTH BHHMaHHe K pa3JIHHH5IM B OCHOCTH OKa3aJIOCb BecbMa nepcneKTHBHbiM npH 
H3yneHHH paaa rpynn pacTeHHH (Cepe6paKOB, 1952; Hotob, 1993, h up.), b npeaejiax 
poua Anthyllis TaKCOHOMHHecKan 3HaHHMOCTb 3Toro npH3Haxa, Ha Ham B3rji5ia, HeBejiHKa. 
flocTaTOHHO OTMeTHTb, hto y HCKJiioHHTejibHO 6jiH3Koro k A. barba-jovis BHua A. aegaea , 
Kax noKa3ajio H3yneHHe THnoBoro MaTepnana (K), BepxyuieHHoe 3JieMeHTapHoe couBeTHe 
OTcyTCTByeT. 

3aBepinaH o6cyxcueHHe TaKCOHOMHHecKOH 3HaHHMOCTH oxueJibHbix npH3HaKOB, 3aMe- 
thm, hto oco6eHHOCTH uBeTopacnojioxceHHH, BaxcHbie npn pa3rpaHHHeHHH noapoaoB h 
ceKUHH, CBH3aHbI B OCHOBHOM CO CTpOeHHeM SJieMeHTapHbIX COUBCTHH H Hecymnx HX 
na3yuiHbix ubctohocob. C sthmh xe CTpyKTypaMH CB5i3aHbi h BaxcHenuiHe npH3HaKH poaa 
Anthyllis h aaxe Tpn6bi Loteae b ueJiOM (HajiHHHe 3ejieHoro JiHCTa Ha UBeTOHOce h 
nojiHocTbio yKoponeHHbix Mexaoy3JiHH b 3JieMeHTapHOM coubcthh 8 ). HeKOTopbie oco6eH- 
HOCTH CTpyKTypbl CfmopaJIbHOH eUHHHUbl KaK TaKOBOH, nO-BHUHMOMy, yCTOHHHBbl B 
npeuenax BHaa (HanpHMep, HanHHHe hjih OTcyTCTBHe BepxymeHHOH tojiobkh). HaKOHeu, 
CTeneHb pa3BHTHH napaKJiauneB 3anacTyK) CHJibHO H3MeHHHBa b npeaejiax BHua h He MOxceT 
6biTb npH3HaHa cymecTBeHHbiM TaKCOHOMHnecKHM npH3HaKOM. CTpyKTypa coubcthh, KaK 
H3BecTHO, nepapxHHHa, h sjieMeHTbi HH3Koro nopnuKa xapaKTepH3yiOTCH b Hen Han6oJib- 
ineH KOHcepBaTHBHocTbio (cm.: Ky3HeuoBa, 1998). 3jieMeHTapHbie couBeTHH, KaK sjieMeH- 
Tbi caMoro HH3Koro nopauKa, Hecyr nosTOMy HaH6ojibinee hhcjio TaKcoHOMHHecKH 
3HaHHMbIX OCo6eHHOCTeH. 

flBa CBH3aHHbix c paccMaTpHBaeMOH npo6jieMOH Bonpoca 3acjiyxcHBaK)T, Ha Ham B3rji5ia, 
6ojiee noupo6Horo oScyxcaeHHfl: Bo-nepBbix, SBOJiiouHOHHbie B3aHMOOTHomeHHH Mexcuy 
UByxocHbiMH h TpexocHbiMH cjiopMaMH h, BO-BTopbix, MopcfiojiorHHecKafl npnpoaa 3eJieHOrO 
JiHCTa Ha UBeTOHOce. 

Mbi yxce yKa3biBajin, hto HeKOTopbie pa3JiHHHa b CTpyKType cfuiopajibHbix eaHHHu 
H3BCHHHKOB yao6HO HHTepnpeTHpOBaTb C TOHKH 3peHHH KOHUenUHH nCeBUOUHKJIOB (CM.! 

Ky3HeuoBa, 1991, 1998). KaxceTca ecTecTBeHHbiM HcxouHTb H3 KOHuenunn nceBuouHKJioB 

8 llocjiejiHHH npH3HaK oco6eHHO BaxeH npH OTipaHHHeHHH TpH6bi Loteae ot cocenHHx Tpn6 Galegeae h 
Hedysareae. Uaxce y bhaob noflpoaa Terniflora BepxHHe npHUBeTHHKH b khcth pa3nejieHbi yKoponeHHbiMH 
MeXdOy3JIHHMH. 
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h npw aHanH3e B3anM00TH0iueHHH ^ByxocHbix h TpexocHbix cJ)opM. 3Ta xoHuenuna 
He^BycMbicjieHHO yxa3biBaeT Ha npuMHTHBHOCTb AByxocHbix (pHC. 1, 1) h npon3BOAHOCTb 
TpexocHbix (puc. 1, 3) pacTeHHH: b xoAe nceBAOunxna nponcxoAHT peAyxuna Bepxymen- 
Horo 3JieMeHTa couBeTHa, b HauieM cjiynae — Bepxyme4Hon toaobkh. Ha stom 3axni04e- 
hhh moxcho 6biJio 6bi nocTaBHTb T04xy, ecjiH 6w He cpaBHeHne bhaob Anthyllis c ApyrnMH 
npeacTaBHTejiaMH Loteae. OcTanbHbie bha*>i TpH6bi, HacxoAbxo no3BOJiaeT cyAHTb hx 
Bbi6opoHHoe H3yneHHe, aBJiaioTca TpexocHbiMH pacreHnaMH. Bojiee Toro, y HeMHorux 
npeACTaBHTejieH TpnSbi ABonnaa KHCTb (onaTb ace b ninpoxoM cMbicjie cjiOBa khctb) 
aBJiaeTca HHTepxanapHOH, a He BepxyuieHHOH; Taxyio ABoimyio KHCTb cjieAyeT paccMaT- 
pHBaTb yace He xax cjDAopanbHyio eAHHnuy, a xax cjDAopanbHyio 30Hy Ha cxcacthom 
MOHonoAHanbHOM no6ere (puc. 1, 2). TpexocHbiMH MOHonoAnanbHO HapacTaiomHMH 
c{}opMaMH aBJiaioTca, b 4acTH0CTH, o6a bhab Cytisopsis , HexoTopbie pacreHna Hammato- 
lobium lotoides Fenzl h Hippocrepis emerus (L.) Lassen s. 1. (cm.: ToAy6eB, 1984; 
Tikhomirov, Sokoloff, 1996; Coxoaob, 1997). 

MoHonoAHajibHO h CHMnoAnanbHO HapacTaiomHe TpexocHbie c{}opMbi CBa3aHbi nepexo- 
abmh, 4to moxcho Ha6AK>AaTb, HanpwMep, b poAe Hammatolobium (Tikhomirov, Sokoloff, 
1996). y Hippocrepis emerus s. 1. Tun HapacraHHa no6eroB aBAaeTca HecTa6nAbHbiM 
(ToAyGeB, 1984). HanpaniHBaeTca bbiboa, 4to b ynoMaHyTbix rpynnax Loteae hmca MecTo 
nepexoA ot HHTepxajiapHbix coubcthh k nceBAOTepMHHajibHbiM, xoTopbin onncaH b paAe 
TaxcoHOB Papilionaceae (Ky3HeuoBa, 1998), a cJ)opMbi c MOHonoAHajibHbiM HapacTaHHeM 
aBnaiOTca nepBH4HbiMH. Y4HTbiBaa, 4 to TpH6a Loteae npeACTaBJiaeTca HaM BecbMa 
ecTecTBeHHOH h acHO 04ep4eHH0H rpynnon, b stom CAynae hcoSxoahmo 6yAeT npH3HaTb 
npoH3BOAHbiH xapaKTep TpexocHbix pacTeHHH h B03MoacHocTb B03HHKH0BeHHa Bepxymen- 
hoh roAOBKH y Anthyllis aurea h A. barba-jovis de novo. 

TaKHM o6pa30M, HauiH AaiiHbie He no3BOAaiOT Aoxa3aTb nepBH4Hbin hah npon3BOAHbin 
xapaKTep BecbMa peAKnx b Tpn5e Loteae TpexocHbix c{)AopaAbHbix cahhhu. npHMenaTeAb- 
ho, 4T0 HH4ero He AaeT b stom oTHomeHHH aHanH3 uBeTopacnoAoaceHHa b Tpn6e Galegeae , 
c KOTopoh npHHaTO CBa3biBaTb npoHCxoacAeHHe Loteae (Polhill, 1981). B npeAenax 
Galegeae cymecTByeT tot ace Ha6op cJ)opM, 4T0 h b Tpn5e Loteae : peiiiHTenbHo 
npeoSnaAaiOT TpexocHbie pacTeHHa, cpeAH KOTopbix ecTb cfiopMbi xaic c CHMnoAHanbHbiM, 
Tax h MOHonoAHanbHbiM HapacTaHHeM; oTMeneHbi h AByxocHbie pacTeHHH (HanpnMep, 
Galega ), ho ohh peAKH. 

PaccMOTpnM Bonpoc o Mop(|)OAorH4ecKOH npnpoAe 3eAeHoro ahctb Ha UBeTOHQce 
a 3 BeHHHKOB. Mbi C4HTaeM, 4 to ahct c pa3BHTOH nAacTHHKOH, pacnoAoaceHHbin y Anthyllis 
vulneraria , A. lemanniana , A. terniflora h A. cytisoides b cpeAHen hah BepxHen 4acTH 
SAeMeHTapHoro couBeTHa, roMOAornneH 3eAeHOMy AHCTy npn ocHOBaHHH toaobkh (hah 
H a yAAHiieHHOH 4acTH UBeTOHOca) y Apyrnx npeACTaBHTeAen Loteae. ToMOAorna sthx 
CT pyxTyp noATBepacAaeTca, b abcthocth, oahoctopohhhm uBeTOpacnoAoaceHneM b npo- 
KCHMaAbHOH 4acTH 3AeMeHTapHoro couBeTHa y bhaob subgen. Anthyllis h subgen. 
Terniflora. TnnH4HbiM aah poAa Anthyllis aBAaeTca noAoaceHne 3eAeHoro ahctb npn 
ocHOBaHHH roAOBKH. Y 4 paccMaTpHBaeMbix bhaob npoH30iHAO ero CMemeHne H3 o6bi4Horo 
noAoaceHHa b BepxHioio hah cpeAHioio 4acTb 3AeMeHTapHoro couBeTHa. Hmchho baoab 
«T paeKTopHH» 3Toro CMemeHHa b coubcthh He pa3BHBaiOTca ubctkh, 3 a cneT 4ero h 
B 03 HHKaeT ero OAHOcTopoHHocTb (pnc. 2, 7, 8). B noAb3y roMOAornn paccMaTpHBaeMbix 
AHCTbeB FOBOpHT H HX 3Ha4HTeAbHOe M0pc{)0A0rH4eCK0e CXOACTBO. J[(0CTaT04H0 CpaBHHTb 
nanb4aTOAonacTHbiH ahct npn ocHOBaHHH toaobkh y Anthyllis montana h toaho Taxon 
ace nanb4aT0A0nacTHbiH ahct b cpeAHen 4acTH toaobkh A. vulneraria h A. lemanniana. 
Otmcthm Taxace, 4 to y npeACTaBHTeAen Loteae b na3yxe AHCTbeB c pa3BHTon nAacTHHKOH 
He3aBHCHMO ot hx noAoaceHHa Ha uBeTOHOce He pa3BHBaeTca ubctox. HcxmoneHna 
cocTaBAaiOT TOAbxo Dorycnium sanguineum Vural c 3eAeHbiMH AaHueTHbiMH npnuBeTHH- 
xaMH h Lotus laricus Rech. f. et al., y xoToporo npnuBeTHHKH HHorAa HecyT MaAeHbxyio 
niHAOBHAHyio nAacTHHxy. BnponeM, y sthx 2 bhaob npn ocHOBaHHH foaobkh pacnoAoacen 
3eAeHbin ahct c na3yxon, He 3aHaTon ubctxom. 

HaxoHeu, ahct, He Hecymnn b na3yxe UBeTxa, BcerAa opneHTnpoBaH b TpaHCBep3anb- 
hoh nAoexocTH. Moxcho Ha6AiOAaTb aaace 6oAee o6myio 3axoHOMepHocTb. Kax bhaho h3 
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Phc. 3. AnarpaMMa cfuiopajibHOH eflHHHiibi h flByx HHxcejiexcamHx 
Me>KAoy3JiHH Ha maBHOH och y Anthyllis subgen. Cornicina, 6onb- 
LiiHHCTBa bhaob Anthyllis subgen. Barba-Jovis h poaa Lotus. 

flyraMH o6o3HaneHbt JiHCTbs c pa3BHTbiMH ruiacTHHKaMH, TpeyroJibHHKaMH — 
MeiuyeBHAHbie npnuBeTHHKH, 6ejibiMH KpyraMH — ubctkh, 3auiTpHXOBaHHbi- 

MH KpyraMH - 3aKOHHHBLLlHe pOCT OCH, HepHbIMH KpyraMH — OCH, npOflOJI- 

xcaiouiHe pocT. 


AHarpaMMbi Ha phc. 3, nepBbie nncTba Ha Bcex 6oKOBbix 
BeTBax (xax BereTaTHBHbix, Tax h reHepaTHBHbix) o6pa- 
meHbi k oahoh h toh ace CTopone MaTepuHCKoro no6era 
(Ha Hauien AnarpaMMe sto neBaa CTopoHa). TaxHM 
o6pa30M, xaxcAbiH ABypaAHbiii no6er aBAaeTca b cym- 
HOCTH AOp3HBeHTpaJlbHbIM. llOSTOMy, H3yHHB eAHHCT- 
BeHHyK) na3yuiHyK) BeTBb, pacnonoxceHiiyio, HanpnMep, 
b HHXCHew nacTH MaTepHHCKoro no6era, moxcho oSmhho 
npeACKa3aTb nonoxceHne nepBbix AHCTbeB Ha Bcex oc- 
TanbHbix BeTBax. OcHOBbiBaacb Ha stom xpuTepnn, Mbi 
y6eaHjiHCb Ha co6paiiHOM b CpeAHeii Pocchh 6onbiuoM 
MaTepnane no Anthyllis vulneraria , hto 3eneHbiH ahct 
b cpeAHen hbcth tojiobkh Bceraa opHeHTHpoBaH hmchho 
Tax, xax AOjnxeH 6biTb opnenTupoBaH nepBbin jihct Ha 
no6ere. HanpoTHB, caMbin hhxchhh ubctox b rojioBxe 
Bceraa pacnoAoxceH Tax, hto ero xpoiomnn jihct, co- 
rjiacHO BbiaBJieHHOH 3axoHOMepHOCTH, HHxax He MoxceT 
6bITb nepBbIM JIHCTOM Ha UBeTOHOCe. 

HTax, Mbi cHHTaeM, hto y npeACTaBHTejien Loteae 
JIHCT C pa3BHTOH nJiaCTHHXOH Ha UBeTOHOCe (yHHTbIBaa 
oroBOpXH oTHOCHTenbHO Dorycnium sanguineum h 
Lotus laricus) c MOpcjxxnorHHecxoH tohxh 3peHHa Bcer- 
Aa aBjiaeTca nepBbiM pa3BHTbiM jihctom na stom no6ere. 

Bojiee toto, stot ahct, no HaineMy mhchhio, npeACTaB- 
jiaeT co6oh oahh H3 npeAJiHCTbeB na3yuiHoro no6era, 

Hecymero sneMeHTapHoe couBeTne. 

BaxcHeHiiiHM aoboaom b noAb3y toto, hto y npeA- 
CTaBHTenen Anthyllis , Lotus h 6ah3xhx poaob ahct c 
pa3BHTOH nnacTHHXOH aBAaeTca eAHHCTBeHHbiM npeA- 
ahctom no6era, Hecymero sneMeHTapHoe couBeTne 
(UBeTOHOca), Mbi CHHTaeM cTpoeHne coubcthh Anthyllis 

barba-jovis h A. aurea. Y sthx bhaob b otahhhc ot ocTanbHbix npeACTaBHTenen Tpn6bi 
pa3BHTbi BepxyuieHHbie toaobxh. BepxymeHHaa ronoBxa He HMeeT npn ocHOBaHHH 
3eAeHoro ahctb 6e3 uBeTxa hah nonxn b na3yxe. CAeAOBaTeAbHO, ahct c pa3BHTOH 
nAacTHHXOH Ha UBeTOHOCe ue omnocumcji k dJieMeumapHOMy coijeemufo. Mbi BnpaBe 
nosTOMy CHHTaTb ero ahctom, npncyiuHM UBeTOHocy xax na3yuiHOMy no6ery, t. e. 
npejiAHCTOM. 

TaxHM o6pa30M, y bhaob Anthyllis , xax h y MHornx Apyrnx Loteae b otahhhc ot 
60AbIIIHHCTBa AByAOAbHbIX paCTeHHH MOp(|)OAOrHHeCXH BbipaXCeH TOAbXO OAHH npeAAHCT. 
Heo6biHHo h to, hto npeAAHCTba b o6AacTH couBeTHa b stoh rpynne aBAaiOTca cahhct- 
BeiiHbiMH 3eAeHbiMH AHCTbaMH Ha 6oxoBbix no6erax, b to BpeMa xax y SoAbiiiHHCTBa 
paCTeHHH OHH, eCAH OTAHHaiOTCa OT ApyrHX AHCTbeB, HMeiOT MeHbUIHH pa3Mep H HaCTO 
neinyeBHAHbie (Eames, 1961, h Ap.)* KpoMe Toro, y HexoTopbix bhaob Anthyllis b o6AacTH 
couBeTHa npeAAHCT HMeeT npoTHBoecTecTBenHoe (xota h o6T>acHHMoe) noAoxceHHe b 
BepxHen nacTH, a He npn ocHOBaHHH no6era. 

EAHHCTBeHHbiH npeAAHCT aBAaeTca, xohchho, peAKOCTbio aaa AByAOAbHbix, OAHaxo ero 
noAoaceHHe Ha no5ere — b TpaHCBep3aAbHOH nnocxocrn — BnoAiie THnnHHoe (pnc. 3). 
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Phc. 4. JlHarpaMMa (a) h cxeMa ( 6 ), o6i»5icH5noiuHe B03MOxcHyio peayKUHio o/woro H3 npeAJiHCTbeB Ha ubcto- 
Hoce y bhbob Anthyllis h 6hh3khx poaoB, c tohkh 3peHH« rHnoTe3bi M. A. ryjieHKOBOH (1974) o npHpoae 
cepnajibHbix noqex y 6o6oBbix. H3o6paxceH BapnaHT crpoeHHa uBeTOHoca, xapaKTepHbiH zuih Anthyllis sub * 
gen. Cornicina , 6onbuiHHCTBa bhaob Anthyllis subgen. Barba-Jovis h poaa Lotus. 

PeayuMpoBaHHbie npezuiHCTbs noKa3aHbi nyHKTHpoM. CTpejiKOH Ha nwarpaMMe o6o3HaHeHo HanpaaneHHe, b kotopom acmxHa 
«noBepHyTbCJi» rpynna nonex, 4to6w 3aH»Tb MeawaJibHoe nojioxeHHe, KOTopoe ona b neHCTBHTe/ibHOCTH HMeeT. OcTanbHbie 
o6o3HaMeHHJi, xax Ha pwc. 1 — 3. nopjwox pacnycxaHHii uBeTxoi noxa3aH TOJibxo Ha nnarpaMMe. AaJiexo He Bceraa cepwajib- 
Hbix nonex pa3BHBaeTca tax mhoto, xax noxa3aHO Ha 3tom pwcyHxe. 


Mbi npeAnonaraeM, hto oahh H3 a Byx npeAAHCTbeB y npeACTaBHTeneH Loteae peAyUHpoBaH. 
CnynaH peAyKUHH oahoto H3 npeAAHCTbeB y AByAOAbHbix onncaHbi b JiHTepaType (Hanpw- 
Mep, Troll, 1957). Oaho H3 B03MoxcHbix o6T>HCHeHHH peAyxuHH npeAHHCTa y npeACTaBH- 
TeAen Loteae (h p^Aa Apyrnx MOTbiAbxoBbix) MoxceT 6biTb npeAAoaceHo Ha ocHOBaHHH 
AaHHbix M. A. TyneHKOBOH (1974). Flo mhchhio TyAeHxoBOH (1974), xapaxTepHaa aah 
p^Aa 6o6oBbix pacTeHHH HHCXOAflmaa cepna nonex hbahctch, no-BHAHMOMy, yxoponeHHOH 
CHCTeMOH cHMnoAwaAbHO HapacTaiomux no6eroB. Ecah sto Tax, to CAeAyeT npeAnoAoxcHTb 
HaAHHue peAyunpoBaHHoro nepBoro ahcta Ha 6oxobom no6ere, b na3yxe xoToporo 
3axAaAbiBaeTca CAeAyiomaa «cepnaAbHaH» nonxa. Ilo CBoeMy noAoaceHHio stot ahct xax 
pa3 cooTBeTCTByeT «HeAOCTaiomeMy» npeAAHCTy (pwc. 4). 

HexoTopbie AaHHbie roBopaT, oAHaxo, h b noAb3y Toro, hto pcAyxuHH oAHoro H3 
npeAAHCTbeB He CBjnaHa c SBOAiouHOHHbiM CTaHOBAeHHeM cepnaAbHbix nonex. B nacT- 
hocth, y bhaob Glycyrrhiza (TpH6a Galegeae ), no HaiiiHM AaHHbiM, nepBbie 2 AHda 
Ha BereTaTHBHbix no6erax, xoth h He OTAnnaiOTCfl no Mop(|)onorHH ot ocTanbHbix 
AHCTbeB, pacnoAOXceHbi hhotaa cynpoTHBHO. IlpH stom y Glycyrrhiza npHcyTCTByiOT 
cepHanbHbie nonxn. Y HexoTopbix npeACTaBHTeAen Mimosaceae , HecMOTpn Ha cepHanbHoe 
pacnoAOxceHHe nonex, xaxcAbin no6er HMeeT 2 neuiyeBHAHbix npeAAHCTa (cm. Vele- 
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novsky, 1907), h stot (|)aKT TpyjjHO o6i>HCHHTb c tohxh 3peHHH rnnoTe3bi ryneHKOBOH 
(1974). 

Otmcthm Taxxce, hto y Lotus corniculatus L. s. 1. h Anthyllis vulneraria s. 1. npn 
H3yneHHH Gojibiuoro MaTepnajia b nojie moxcho hbhth uBeTOHoebi c uByMH (a He oahhm) 
3ejieHbiMH jihctbhmh. BnponeM, 3HaneHHe nocjieflHero (JjaxTa, bhahmo, He ctoht nepeoue- 
HHBaTb. fleJlO B TOM, HTO HeoObIHHOe CTpOeHHe HMeiOT, KaK npaBHJIO, HHXCHHe TOJIOBKH BO 
(J)jiopanbHOH eAHHHue. B HeKOTopbix cjiynanx hx moxcho TpaxTOBaTb xax pe3yjibTaT 
«pa3MbIBaHHH rpaHHUbI» (jlTIOpaJIbHOH ejJHHHUbl H «TH6pHAH3aUHH npOipaMM pa3BHTHH» 
3JieMeHTapHoro coubcthh h napaxjiauHH (o noaoGHbix hbjichhhx cm.: JIouxHHa, 1983). 

HTax, «npo6jieMa BToporo npejuiHCTa» y bhjjob Anthyllis Bpnu jih HMeeT onpeuejieHHoe 
pemeHHe. He HCKinoneHo, hto caMa nocTaHOBKa Bonpoca o «noHCKe cjieAOB» BToporo 
npeAJiHCTa He Bnojme xoppexTHa, xax HexoppexTHbi BOoOiue noHCKH SBOjnounoHHbix 
nyTeft oTuejibHbix MeTaMepoB b cjia6o HHTerpnpoBaHHOH MouyjibHOH CTpyxType. 

«riepeMemeHHe» npejuiHCTa b cpejjHiOK) hjih BepxHioio nacTb 3JieMeHTapHoro coubcthh 
cjiyxcHT, xax yxce oTMeneHO, npHHHHOH uopcHBeHTpajibHOCTH tojiobox h xhctch. ripn 
6ojiee BHHMaTejibHOM paccMOTpeHHH MeHee pe3KO BbipaxceHHyto uopcHBeHTpanbHocTb 
moxcho oSHapyxcHTb h y Tex npejjCTaBHTejieH Loteae , KOTopbie hmciot npejuwcT b 
«HopMajibHOM» nojioxceHHH. BbipaxcaeTca OHa b HeOojibiiiHX otxjiohchhhx ot axponeTajib- 
hoto nopnuxa pacnycxaHHH ubctkob b sjieMeHTapHOM coubcthh: Te H3 hhx, KOTopbie 
pacnojioxceHbi pnuoM c npejyiHCTOM, 3auBeTaioT no3xce. Eojiee toto, no uaHHbiM J. Vele- 
novsky (1910), onepexcaioiuee pacnycxaHne ubctkob Ha ouhoh CTopoHe tojiobkh Bbipa- 
xceHO uaxce y bhaob Loteae s. 1., He hmcioluhx 3ejieHoro JincTa Ha uBeTOHOce. 

flop3HBeHTpanbHbie 3JieMeHTapHbie coubcthh uinpoxo pacnpocTpaHeHbi b ceM. Papili- 
onaceae (Goebel, 1928; Weberling, 1989). flopcHBeHTpajibHOCTb cBH3aHa, no mhchhkd 
Weberling (1989), c TeM, hto ubctkh pa3BHBaiOTca b ochobhom hjih tojibko Ha a6axcn- 
ajibHOH CTopoHe 3JieMeHTapHoro coubcthh. 06iueH ocoOeHHOcTbio uopcHBeHTparibHbix 
3JieMeHTapHbix coubcthh b Tpn6e Loteae HBJineTCH to, hto njiocxocTb hx chmmctphh 
opneHTHpoBaHa He MeunajibHo, a TpaHCBepcajibHO. 


BbIBOUbI 

1. HanOojiee TaxcoHOMHHecxH 3HaHHMbie ocoOchhocth uBeTopacnojioxceHHH cBH3aHbi 
b poae Anthyllis co cTpoeHHeM 3JieMeHTapHbix coubcthh h Hecymnx hx na3yuiHbix 
UBeTOHOCOB. BaXCHbIMH npH3HaxaMH nOUpOAOB HBJIHIOTCH THn SJieMeHTapHOTO COUBeTHH 
(rojiOBKa hjih KHCTb b y3KOM noHHMaHHH) h nojioxceHHe. 3ejieHoro JincTa Ha UBeTOHOce. 
n P H pa3rpaHHHeHHH cexuHH b noupoue Barba-Jovis BaxcHa juiHHa nepBoro Mexcaoy3JiHH 
Ha UBeTOHOce, CTpyKTypa xpoioiunx jihctbcb 3JieMeHTapHbix coubcthh, a Taxxce HajiHHHe 
HJIH OTCyTCTBHe npHUBCTHHKOB H HX CTpOeHHe. 

2. B poue Anthyllis npeucTaBJieHbi xax UByxocHbie, Tax h TpexocHbie cjDopMbi, npnneM 
TaKCOHOMHHeCKHH «BeC» 3TOTO npH3Haxa, BHJJHMO, HeBbICOK. 3B0JIK)UH0HHbie B3aHMOOT- 
HOllieHHH Mexcuy UByX- H TpeXOCHbIMH (|)JIOpaJIbHbIMH eAHHHUaMH yCTaHOBHTb TpyAHO, 
ocoOeHHO ecjiH ynecTb xapaxTep h3mchhhbocth npn3Haxa b 6jih3Khx rpynnax. 

3. JIhct c pa3BHTOH njiacTHHKOH, pacnoJioxeHHbiH y Anthyllis vulneraria , A. leman- 
niana , A. terniflora h A. cytisoides b cpejjHen hjih BepxHen nacTH 3JieMeHTapHoro 
coubcthh, roMOJiorHHeH 3ejieHOMy jiHCTy npn ocHOBaHHH tojiobok upyrnx burob Anthyllis. 
3ejieHbiH jihct Ha uBeTOHoeax Anthyllis h mhothx upyrnx npeACTaBHTejien Loteae cjieuyeT 
TpaxTOBaTb xax npejuiHCT na3yuiHbix noOeroB — ubctohocob. 

4. IlnOCKOCTb CHMMeTpHH UOp3HBeHTpaJIbHbIX 3JieMeHTapHbIX COUBeTHH BHAOB Anthyl¬ 
lis opneHTHpoBaHa TpaHCBepcajibHO, b to BpeMH xax y mhothx MOTbuibKOBbix, no uaHHbiM 
Weberling (1989), OHa opneHTHpoBaHa MejjnajibHO. 

ABTopbi OjiarouapHbi K). E. AjiexceeBy, P. n. EapbixHHOH, T. E. KpaMHHOH, 
A. A. HoTOBy, A. K. TnMOHHHy, B. H. TnxoMHpoBy, H. H. UBejieBy h B. B. Hy6y 3a 
oOcyxcueHHe pe3yjibTaTOB h nojie3Hbie 3aMenaHHH, a Taxxce xypaTopaM repOapneB A, CAS, 
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SUMMARY 

Flower arrangement pattern is studied in all species of Anthyllis , as well as in all genera of the 
tribe Loteae , for comparison. The length of main axis intemodes within the partial inflorescence and 
position of foliage leaf on the peduncle are discussed as significant taxonomic characters of subgenera 
in Anthyllis. The length of first visible internode on the peduncle, the structure of subtending leavis 
of peduncles, the presence/absence and the structure of subtending leaves of flowers are suggested 
as important taxonomic features of sections in Anthyllis subgen. Barba-Jovis. The study of branching 
and flower arrangement patterns shows that biaxial and triaxial architectural units are present in the 
genus Anthyllis. Taxonomic significance of axiality needs, however, additional confirmation in the 
group under discussion. 

Each peduncle possesses in Anthyllis, as a rule, a single foliage leaf. The foliage leaf situated 
at the middle or distal part of partial inflorescence (head or raceme) in Anthyllis vulneraria , 
A. lemanniana , A. terniflora , and A. cytisoides is supposed to be homologous to the foliage leaf 
found at the base of heads of the remaining species of the genus. The foliage leaf can be described 
as a prophyll of peduncle. 

The partial inflorescences have in Anthyllis and other members of Loteae more or less evident 
dorslventral structure. The dorsiventrality in partial inflorescence structure of Loteae is not similar 
to the other variants of dorsiventrality known in Leguminosae (see: Weberling, 1989, for complete 
review). 
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PACTHTEJIbHOCTb, KJIHMAT H KYJILTYPHAH OJIOPA 
CEBEPA nCKOBCKOH OEJIACTH B KOHHE I TbICHHEJIETHfl H. 3. 
no MHHbIM CnOPOBO-nbLJIbU(EBOrO AHAJIH 3 A 

I. B. KUCHEROV, V. F. TARASEVICH, E. R. MIKHAILOVA. VEGETATION, CLIMATE 
AND CULTURAL FLORA OF THE NORTH OF THE PSKOV REGION BY THE END 
OF I MILLENIUM A. D. ACCORDING TO PALYNOLOGICAL DATA 


Flo AaHHbiM cnopOBo-nbuibueBoro aHariH3a norpe6eHHOH noHBbi H3 MonuibHHKa Eepe3HO-I (ceBep Hckobckoh 
o6n.) npoBeneHa peKOHCTpyKiina o6;iHKa pacTHTejibHOCTH h KJiHMaTa pemoHa b VIII—IX bb. h. a.; yTOHHeH 
B03pacT naMSTHHKa. BbiflBjieH cocTaB KyjibTypHOH (fmopbi; npHBeaeHbi onncaHHH xuifl pacno3HaBaHHa po^oBOH 
npHHa^noKHOCTH nbmmeBbix 3epeH KyjibTypHbix 3naxoB, bhxioboh npHHajuiexcHOCTH nbuibubi Alnus , 06cy)Kaa- 
lOTca BjinaHHe noflceHHoro 3evuieAejiHa Ha TpaHC(J)OpMauHio pacTHTenbHbix coo6mecTB h B03M0)KH0CTb co^eiaHHa 
noAcenHoro 3eMneae;iH5i c naxoTHbiM y aocnaBsiHCKoro HacejieHHa ceBepo-3anaaa Pocchh. 

KnioHeBbie cjiOBa: cnopoBO-nbUibueBOH aHajiH3, nbUibueBbie cnexipbi, ronoueH, ceBepo-3anaa Pocchh, 
cocHOBbie Jieca, ojibxa, KyjibTypHbie 3JiaKH, noacenHoe 3eMJieaejiHe. 

B mojie 1995 r. npn pacKonKax KypraHa N° 12 MorwjibHHKa Bepe3Ho-I (6acceHH 
cpeAHen ITjiioccbi, ricKOBCKaa o6ji.) Obinn oTo6paHbi o6pa3uw norpeSeHHon noHBbi ajih 
cnopoBO-nbuibueBoro aHanH3a. nepBOHanajibHOH uejibio 6buio npHBneneHHe najiHHonorn- 
HeCKHX MdOAOB K peKOHCTpyKUHH CHCTCMbl 3eMJieAeJIHfl AOCJiaBHHCKOH KyjIbTypbl AAHH- 
Hbix xypraHOB ceBepo-3anaaa Pocchh, AaHHbie o KOTopon BecbMa HenojiHbi. B npouecce 
paSoTbi BbiacHHJiHCb aonojiHHTeJibHbie (|jaKTbi, npeACTaBnaiomHe HHTepec c tohkh 3peHHa 
najiHHOJiorHH (HACHTHcjDHKaunH KyjibTypHbix 3JiaKOB, a Taoce bhaob Alnus no cjDoccHJibHbiM 
nbuibueBbiM 3epHaM) h reo6oTaHHKH (TpaHccJiopMauHH cochhkob noA bjihhhhcm noAcen- 
hofo 3eMJieAeAna); yAanocb peKOHCTpynpoBaTb o6jihk pacTHTejibHOCTH toh onoxn no 
najiHHonorHHecKHM AaHHbiM. 06cy)KAeHHio nepenHCJieHHbix BonpocoB h nocBameHa 
AaHHaa CTaTba. 


IlpHpoAHbie ycjiOBHH panoHa 

MornAbHHK Bepe3HO-I pacnono)KeH Ha rpaHHue TAOBCKoro h IlnioccKoro panoHOB 
ricKOBCKOH o6ji., b 0.5 km ot a. Eepe3HO, Ha npaBoOepacbe p. Ahh (npnTOK p. Ilnioccbi), 
Ha io)khom 6epery 03 . Eepe3H0. Teppmopna othochtch k FlAioccKOMy panoHy Bojixobc- 
KO-JIOBaTCKOH oOnaCTH npOBHHUHH aKKyMynflTHBHOrO AeAHHKOBOPO H BOAHO-AeAHHKOBOrO 
penbe(|)a nocneAHero oneAeHeHHH (reoMop(|)OJiorH5i..., 1969). FlecKH h pbixnbie necnaHHKH 
CTapoocKOAbCKoro ropn30HTa cpeAHero acboha nepeKpbiTbi OTAoxceHHaMH BajiAancxoro 
oneAeHeHHH cpeAHen MomHocTbio 10—15 m; noiiMbi h (nacTHHHo) HaAnoiiMeHHbie Teppa- 
cbi pex FLnioccbi h Hhh hmciot ronoueHOBbin B03pacT (ManaxoBCKHH, 1978, 1981). 
JIaHAina(|)T OKpyxceHHH KypraHa npeACTaBnaeT co6oh 03epHO-AeAHHKOByio paBHHHy c 
BOJIHHCTbIM peAbec{DOM, CAO)KeHHyK) TOHKOneCHaHbIMH OTAO)KeHHflMH, B6AH3H OT CTbIKa c 
ynacTKOM aOpaAnpoBaHHon MopeHHOH paBHHHbi (reoMop(|)OJiorHH..., 1969). 3aMeTHM, hto 
b npeAenax Bcero apeana KynbTypbi aahhhbix xypraHOB npocnoKHBaeTca oTHeTjiHBoe 
TaroTeHHe nocneAHHx k 03epH0-neAHHK0BbiM naHAina(|)TaM (MmuifleB, 1974). 
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reo6oTaHHHecKH panoH HCCAeAOBaHHH othochtca k JlyxccKOMy oKpyry noAocbi ioxcho- 
TaeacHbix jiecoB CeBepoABHHCKo-BepxHeAHenpoBCKon noAnpoBHHUHH CeBepoeBponen- 
ckoh TaexcHOH npoBHHUHH (reo6oTaHHHecKoe..., 1989). EoAbmaa nacTb H3ynaeMOH 
TeppHTopnn noKpbiTa cocHOBbiMH (Pinus sylvestris) 1 c(|)arHOBO-AOJiroMOiiiHbix jiecaMH Ha 
necicax h cynecax. HanOonee xapaKTepHbi cochakh nepHHHHbie h 6pycHH4Hbie 3e;ieHO- 
MouiHbie. B ApeBocToe o6bi4Ha eAHHH4Haa npHMecb 6epe3bi Betula pendula h (bo 2-m 
noA^apyce) Ay6a Quercus robur , nocAeAHee npnSAHXcaeT noAo6Hbie HacaxcACHHH k 
CAOxcHbiM uiHpoKOAHCTBeHHo-cocHOBbiM AecaM noATanrH. EAb Picea abies Taoce 3nH30- 
AHHecKH npHcyrcTByeT b ApeBOCToe, OAHaKO eAOBbie Aeca (a Taxxce npoH3BOAHbie ot hhx 
OCHHHHKH) HeTHriHHHbl H3-3a OTCyTCTBHH CyrAHHHCTbIX n04B. 

riOMHMO COCHAKOB 3eAeHOMOLUHbIX, B paHOHe OKpyXCCHHfl naMHTHHKa npeACTaBAeHbl 
y4acTKH cochakob cyxoTpaBHbix (Festuca ovina) 3eAeHOMOiHHO-AHiiiaHHHKOBbix, o6ora- 
meHHbix K))KHo6opoBbiMH BHAaMH (Gypsophila fastigiata , Pulsatilla patens , Thymus 
serpyllum ), a Taicxce 3a6oA04eHHbix cochhkob 4epHH4Hbix c(|)arHOBO-AOAroMOLUHbix h 
K ycTapHH4KOBbix ( Betula nana , Chamaedaphne calyculata , Ledum palustre , Vaccinium 
uliginosum) c(|)arHOBbix. 

B oKpecTHOcTflx a. Eepe3HO 6oAbuiHe nomaAH 3aHHMaiOT naxoTHbie 3cmah, Ha momcht 
HCCAeAOBaHHA 3aceHHHbie poxcbio Secale cereale h obcom Avena sativa h oOhabho 
3acopeHHbie cereTaAbHbiMH h pyAepaAbHo-nycTomHbiMH BHAaMH (Consolida regalis , An- 
chusa officinalis , Filago arvensis , Centaurea cyanus h Ap.)» a Taxxce cepooAbxoBbie (Alnus 
incana) MeAKOAecba Ha 3aAexcax. CepooAbiuaHHHKH BKyne c ynacTKaMH 3AaKOBO-pa3HOT- 
paBHbix AyroB xapaKTepHbi Taxxce aaa HaAnoHMeHHOH Teppacbi p. Hhh. Ha hh3koh 
3aHAeHHOH Teppace 03 . Eepe3HO pa3BHTbi 4epH00AbuiaHHHKH {A. glutinosa ), a b npnOpexc- 

HOH nOAOCe - OKOAOBOAHafl TpaBflHHCTaH paCTHTeAbHOCTb, B TOM 4HCAe 3apOCAH Typha 

latifolia. 


PaCTHTeAbHOCTb h noHBbi coBpeMeHHoro OKpyAceHHfl KypraHa 

B 1993 r. cocHOBbiH Aec BOKpyr KypraHa 6bui BbipyOneH (hto h no6yAHAO HanaTb 
pacKonKH). Ha momcht onncaHHa BbipyOKy moxcho othccth k AyroBHKOBOMy (Avenella 
flexuosa) Tnny, (|)opMHpoBaHHe noAo6Hbix BbipySoK 3aK0H0MepH0 nocAe cbcachhh cochh- 
KOB-6pyCHH4HHKOB 6e3 B03ACHCTBH3I OTHfl (MeAeXOB, 1980). B paCTHTCAbHOCTH BbipyOKH, 
a TaKxce caMoii Hacbinn KypraHa npeoOAaAaioT CBeranioOHBbie rpaMHHOHAbi, THnn4Hbie 
Ana 6e3AecHbix necnaHbix MecTOoOnTaHHH cpeAHero h HeAOCTaT04Horo yBAaxcHeHHH 
(A. flexuosa — 70 %, Festuca ovina — 3 —6 % npoeKTHBHoro noKpbiTHa). H3 xapaKTep- 
Hbix bhaob rapen npncyTCTByeT Chamaenerion angustifolium (4 %). B 4HCAe conyTCTBy- 
lomnx bhaob — peAHKTbi AecHoro TpaBHHO-KycTapHH4KOBoro noKpoBa (Vaccinium vitis- 
idaea, Convallaria majalis (no 2 %), Trientalis europaea , Solidago virgaurea ), cereTaAb- 
Hbie (Fallopia convolvulus , Stellaria media), pyAepaAbHbie (Urtica dioica , Galeopsis 
bifida) h pyAepaAbHO-AyroBbie (Agrostis gigantea , Poa pratensis , Rumex acetosella , 
Cerastium holosteoides) pacTeHHa. Moxoboh noKpoB (Pleurozium schreberi , Dicranum 
polysetum) AerpaAHpyeT. Eahhhhho bo3o6hobachhc cochbi, 6epe3bi h AySa; KyAbTypbi enn 
1994 r. ycbixaiOT. 

KoHTpoAbHbiH ynacTOK cocHAKa, He 3aTpoHyToro pyOKOH, coxpaHHAca b50mk 3anaAy 
ot KypraHa. CpeAHaa BbicoTa ApcaocToa 18 m, cpeAHHH AHaMeTp ctboab Ha BbicoTe 

1.3 M - 17.5 CM, MaKCHMaAbHblH - AO 25 cm; COMKHyTOCTb 0.7. B Han04BeHH0M 

noKpoBe a6coAK)THo npeoOAaAaiOT Vaccinium vitis-idaea (35 %) h 3eAeHbie mxh ( Pleuro¬ 
zium schreberi — 69 %, Dicranum polysetum — 20, Hylocomium splendens — 10 %), 
KOTopbiM conyTCTByioT AecHbie bhabi TpaB (Melampyrum pratense — 4 %, Platanthera 
bifolia , Trientalis europaea , Solidago virgaurea h Ap.). floMHHHpyiomHe Ha Bbipy6Ke 3AaKH 
{Avenella flexuosa , Festuca ovina) ManooOnAbHbi, copHbie bhaw He oTMeneHbi. 


1 HoMemcnaTypa cocyancTbix pacreHHH aaHa no C. K. MepenaHOBy (1995), Moxoo6pa3Hbix — no M. C. Hr- 
HaTOBy h O. M. A$ohhhoh (Ignatov, Afonina, 1992). 
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IIoHBa rpyOoryMycHaa noBepxHOCTHo-cAa6onoA30AHCTaa HJijiK)BHajibHo->Kejie3HCTo-ry- 
MycoBaa necnaHaa; MomHOCTb ropn30HTOB AjA 2 , AB h h B fc — cooTBeTCTBeHHo 6, 
1.5, 9.5 h 24 cm. rioHBa BbipyOKH 3aaepHOBaHa, ot noHBbi cocHHKa 0TAH4aeTca MeHbmen 
MomHocTbio noacmriKH (5 cm); ropn30HT AjA 2 ono^30JieH 6ojiee CHAbHo, MomHOCTb ero 
CHHXceHa ao 0.5 cm. 

Hacbinb KypraHa co cpeAHHM AHaMeTpoM 14 m CAOxceHa MeAK03epHHCTbiM necKOM; 
MomHOCTb HacbiriH b ueHTpe KypraHa =200 cm, Ha nepn(|)epHH — 118—140 cm. Mom- 
HOCTb norpeOeHHOH noHBbi, nepeKpbiTOH Hacwnbio, cocTaBAaeT ot 9 ao 32 cm. 

BjiH)KaHiiiHH ynacTOK cocHAKa KycTapHH4KOBo-cc})arHOBoro HaxoAHTca b 300—350 m 
k 3anaAy, cocHAKa cyxoTpaBHoro AHiuaHHHKOBo-3eAeHOMOiiiHoro — b 300 m k iory, 
6AH)KaHiiiHH OTpe30K noilMbi p. Hhh c 3apocAaMH cepon OAbXH — b 300 m k ioro-3anaAy, 
3apocuiafl nepHOH OAbxon 6eperoBaa Teppaca 03. Bepe3HO — b 40—50 m bhh 3 no CKJiOHy 
k ceBepy ot KypraHa. 


MeTOAHKa HccAeAoeaHHH 

HeTbipe o6pa3ua norpeOeHHon noHBbi B35iTbi H3 ioro-3anaAHoro (Ns 1, 2) h ceBepHoro 
(Ns 3, 4) ceKTopoB KypraHa, c rnyOnHbi 1—8(10) cm (Ns 1—3) h 10—15 cm (Ns 4) ot 
BepxHen rpaHHUbi norpeOeHHoro caoa, Ha paccTOHHHH ot 3.6 ao 6.2 m ot Kpaa HacbinH. 
Jlna KOHTpoAa B3HTbi 3 noBepxHOCTHbie npo6bi: Ns 5 h 6 — H3 toph3ohtob h AjA 2 
+ AB h noHBeHHoro pa3pe3a b cochakc, c myOnHbi cootbctctbchho 3—6 h 6—10 cm; 
Ns 7 — Ha BbipyOKe, H3 ropH30HTa X'<p, c myOHHbi 2 — 5 cm. 

Hah H3BAe4eHHA nbuibubi h cnop npo6bi noABeprAH CTaHAapTHon aaa o6pa3uoB 
4eTBepTH4HbIX OTAO)KeHHH 06pa60TKe nHpO(|)OC(|)aTHbIM MeTOAOM (FlblAbUeBOH..., 
1953). 2 Ha 3aBepinaiomHx 3Tanax aHaAH3a coAep)KamHH nbiAbuy h cnopbi ocaAOK 
(noAy4aeMbiH nocAe ueHTpn(|)yrHpoBaHHfl c taxccaoh )KHAKocTbio) noABepraAH aueTOAH3y 
(3pAMaH, 1956) AAH AOCTHXCeHHH CpaBHHMOCTH no pa3MepaM MOKAy (JXXXHAbHblM H 
cyOpeueHTHbiM nbiAbueBbiM MaTepHanoM. 3aTeM ocaAOK 3aMa4HBaAH rAHuepHHOM h H3 
Hero roTOBHAH npenapaTbi aah npocMOTpa noA CBeTOBbiM MHKpocKQnoM h onpeAeAeHna 
nbiAbueBbix 3epeH ao BHAa, poAa hah ceMencTBa c AaAbHenuiHM noAcneTOM hx coAep)KaHHH 
b cneKTpax. 

IIoAC4eT npoH3BOAHAH o6menpnH5iTbiM npn aHaAH3e «AecHbix» nbiAbueBbix o6pa3uoB 
4eTBepTH4Horo BpeMeHH rpynnoBbiM mctoaom (ribiAbueBOH..., 1953; JleBKOBCKaa, 1965): 
K0AH4eCTB0 nblAbUbl ApCBeCHO-KyCTapHHKOBbIX TaKCOHOB, nblAbUbl TpaBAHHCTO-KyCTap- 
HH4K0BbIX TaKCOHOB H Cnop npHHHMBAH KB)KAOe 3a 100 % (4T0 COOTBCTCTByeT flpyCHOCTH 
AecHoro coo6mecTBa). Otacabho noAC4HTbiBaAH ynacTHe Ha3BaHHbix 3 rpynn b cyMMap- 
hom cneKTpe juia AaHHoro o6pa3ua. 

FlbiAbueBbie 3epHa TaKCOHOB (bhaob, poaob, ccmchctb), HanOoAee 3Ha4HMbix aah 
peKOHCTpyKUHH, c ueAbK) 6oAee AeTaAbHoro H3y4eHHa h (|)OTorpa(|)HpoBaHHa 3aKAK)4aAH 
b nocTOHHHbie npenapaTbi b xceAaTHHo-rAHuepHHOByio cpeay, nocne 4ero H3MepaAH, 
onncbiBaAH h (|)OTorpa(|)HpoBaAH c noMombio MHKpocKona MBH-15 c yBeAnneHneM 
x 1000. Oco6oe BHHMaHHe 6buio yaeAeHo noncKaM h onpeAeAeHHio nbiAbubi Tex TaKCOHOB, 
HaAH4He KOTOpbIX MOrAO 6bl npOHCHHTb Bonpoc O CHCTeMaX 3eMAeACAHH, npHMeHHBUIHXCa 
bo BpeMa co3AaHHH KypraHa. IlosTOMy aah 6oAee noAHoro BbiaBAeHHH KyAbTypHbix, a 
TaKxce copHbix bhaob npn aHanH3e cocTaBa TpaBAHHCTOH naAHHO(|)Aopbi npocMaTpnBaAH 
AonoAHHTeAbHbie npenapaTbi. 

noAyneHHbie cnopoBO-nbuibueBbie cneKTpbi o6T>eAHHeHbi b 2 coBOKynHocTn: cneKTpbi 
o6pa3uoB norpe6eHHon no4Bbi (Ns 1—4) h cneKTpbi noBepxHOCTHbix npo6 (Ns 5 — 7). KaK 
aah aOcoAiOTHoro, TaK h aah npoueHTHoro C0Aep)KaHHfl nbuibubi/cnop Ka^KAoro TaKcoHa 
b cneKTpax KaxcAOH coBOKynHocTn pacc4HTaHbi ocHOBHbie cTaTHCTHKH (cpeAHee apn(|)Me- 
TH4ecKoe, AHcnepcna h cTaHAapTHaa oinnSKa cpeAHero), Ha ocHOBaHHH 4ero cocTaBAeHbi 


2 HananbHbie 3Tanbi aHajiH3a Bbino/iHeHbi Ha 6a3e reorpa^HnecKoro (fjaKyjibTeTa CaHKT-ITeTep6yprcKoro 
rocyaapcTBeHHoro yHHBepcHTeTa, 3aBepmaioiJUHe — b EoTaHHHecKOM HHCTHTyre hm. B. A. KoMapoBa PAH. 
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ycpe^HeHHbie cneKTpbi: oahh aha norpeOeHHon noHBbi, Apyron «C0BpeMeHHbin». KoppeK- 
THocTb TaKOH npoueAypbi noATBepxcAeHa tcctom Ha roMoreHHocTb Bbi6opoK (aha KaxcAoro 
H3 TaKCOHOB B KaXCAOH H3 COBOKynHOCTefi) no KpHTepHIO HOpMHpOBaHHOrO OTKJIOHeHHH t 
Ha 5 %-HOM ypOBHe 3HaHHMOCTH (JIaKHH, 1990). floCTOBepHOCTb pa3JIHHHH B ynaCTHH 
TaKCOHOB B yepeAHeHHbIX CneKTpaX (h TeM CaMbIM B pOAH 3THX TaKCOHOB npn cjpopMHpo- 
BaHHH pacTHTeJibHOCTH) oueHHBaAH no cxeMe OAHO(|)aKTopHoro AncnepcHOHHoro aHajiH3a 
c HepaBHbiM hhcaom noBTopHOCTen, cwjiy bahxhhh cjiaKTopa BpeMeHH onpeAeAXAH no 
CHeAeKopy, cpeAHHe cpaBHHBajincb no MeTOAy IIIecfKjje (1963; JIaKHH, 1990). 

Jljiz oueHKH B03pacTa KypraHa najiHHonorHHecKHMH mctoa^mh cocTaBAeHa TaOnnua 
KoppeAHUHH no3AHeronoueHOBbix pa3pe30B (no JiHTepaTypHbiM aahhbim). 


AHajiH3 cnopoBO-nbuimeBbix cneKTpoB h peKOHCTpyKUHH 
oGjlHKa paCTHTCJlbHOCTH 

CnopoBO-nbiAbueBbie cneKTpbi H3 HccneAOBaHHbix noHBeHHbix o6pa3uoB, a TaKxce 
ycpeAHeHHbie cneKTpbi npeACTaBAeHbi b Ta6n. 1, (|)OTorpa(|)HH nbiAbueBbix 3epeH Han6onee 
3HaHHMbix TaKCOHOB — b Ta6A. I — IV. AHanH3 nbuibubi h cnop bbihbha Gonbinoe 
coAepxcaHHe nocneAHHX b npenapaTax Ana Bcex H3yHaBuiHxcfl o6pa3uoB, a TaKxce xopoinyio 
coxpaHHocTb h b ueAOM He3HaHHTeAbHyio (|)occHjiH3auHK) nbuibueBoro MaTepHana, o neM 
CBHACTenbCTByeT coxpaHHBineecH coctoahhc oObeMHOCTH y 6oAbuiHHCTBa nbiAbueBbix 
3epeH. 3to BecbMa OnaronpHHTHo A-na ueneH 5onee tohhoh HAenTHcJiHKauHH TaKCOHOB 
(KaK npaBHjio, coxpaHHocTb nbuibubi He CTOAb BbicoKa; Bepe3HHa, TiopeMHOB, 1967). 
ribiAbueBbie 3epHa h cnopbi b ochobhom AOCTaTOHHo xopouio pa3BHTbi, hmciot BbicoKyio 
CTeneHb coxpaHHocTH h ecTecTBeHHyio OKpacKy, hto CBHACTeAbCTByeT 06 hx hhchthocth 
h cooTBeTCTBHH B03pacTy BMemaiomHx hx otaoxcchhh — t. e. ne omMeueno kcikux-jiu6o 
npu3HdK06 nepeonuioxcenuji muibi{u , hto TaKxce SnaronpHHTCTByeT npoBeAeHHio aHajiH3a. 3 

Hnxce paccMOTpHM oco6chhocth cocTaBa ycTaHOBAeHHbix HaMH cnopoBO-nbuibueBbix 
CneKTpOB. Bo Bcex 'OAHHM H3 AOMHHaHTOB (BnAOTb AO AOCTOBepHOrO a6cOAK)THOrO 
npeoOnaAaHHH b coBpeMeHHbix cneKTpax) xbaxctch Pinus sylvestris (Ta5n. I, 10). 3to 
nerKo oObHCHneTCH BbicoKOH nbuibueBOH npoAyKTHBHocTbio h AaAbHocTbio pa3AeTa nbUIb- 
Ubi cocHbi (HenuiTaAT, 1957), a TaKxce cneuncjDHKOH AaHAuia(|)Ta, GnaronpHHTCTByiomero 
pa3BHTHio cochxkob. IIoHBeHHbie ycAOBnx HaMHoro MeHee OnaronpHHTHbi Ana Picea abies , 
no3TOMy ponb enn b cnoxceHHH cneKTpoB He3Ha4HTenbHa. OAHaxo b cneKTpax norpe6eH- 
hoh noHBbi aoah ynacTHA enn Bee xce 6onee Bbicoxa (hto BaxcHo aah oueHKH B03pacTa 
KypraHa; CM. HHXte), XOT5I H He HaCTOnbKO, HToSbl IDBOpHTb O 3HaHHMOM pa3BHTHH 
enbHHKOB b npoumoM (TeM 6onee hto pa3AHHne npocnexcHBaeTca Anuib Ha ypoBHe 
TeHAeHUHH). 

Bo Bcex cneKTpax oShabho npeACTaBneHa TaKxce nbiAbua OAbxn KaK Alnus glutinosa , 
TaK h A. incana c BbipaxceHHbiM npeo6naAaHHeM nepBoro BHAa. BonpeKH pacnpocTpaHeH- 
HOMy MHeHHio, AaHHbie 2 BHAa Alnus AOCTaTOHHo xopouio pa3AHHHMbi no Mop^oAornn 
nbiAbUbi: nbinbua A. incana xapaKTepn3yeTCH KynoAOo6pa3Hon anepTypon c xopouio 
BbipaXCeHHOH IIIHpOKOpOMSHHeCKOH KBMepOH nopbl H .TOHKHMH apKAMH (Ta6A. II, 3 —5), 
b to BpeMH KaK y A. glutinosa nopbi He BbmeAHiOTca b BHAe KynonoB, a KaMepa nopbi 
y3K03JUiHnTHHecKafl, nacTO HaGniOAaiOTCx TOACTbie apKH (Ta6n. II, 7, 2, 6, 7; KynpuHHOBa, 
1972). H3BecTHo, hto nbuibueBaa npoAyKTHBHOCTb oabxh oneHb BbicoKa, a caMa nbiAbua 
pa3H0CHTCH Ha OoAbmne paccTOAHHH (HenuiTaAT, 1957). B HauieM cnynae OAnxcanuinM 
hctohhhkom nbuibubi A. glutinosa cnyxcuT HepHooAbiuaHHHK Ha OeperoBon Teppace 
03. Bepe3HO, bhahmo, cymecTBOBaBiunn h b npoumoM. TeHAeHunx k hcckoabko 6oAbineMy 
coAepxcaHHio nbiAbUbi A. glutinosa b cneKTpax o6pa3uoB H3 KypraHa no cpaBHeHHio c 


3 OieayeT cmieTHTb HajiHHHe eziHHHHHbix HeflOCTaTCWHO 3pejibix nbuibueBbix 3epeH Tilia cordata, y KOTopbix 
b o6^acTH anepTypbi OTcyrcTBOBajiH n ojicthji aiomn h cjioh h 3nu3K3HHa. HecocroaBiiieeca 3ajio>xeHHe nocjieflHeH 
b npouecce pa3BHTna 3epHa Morjio 6biTb o6yc^OBjieHO BpeMeHHbiMH He6^aronpHaTHbiMH 3Ko;iorHHecKHMH 
ycjiOBHaMH ^OKajibHoro MaciiJTa6a (HanpHMep, bccchhhmh 3aM0p03KaMH). 
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TAEJIHUA 1 

AHajiH3 cnopoBO-nbiJibueBbix cneKTpoB M3 o6pa3UOB norpeEeHHOH noHBbi m noBepxHocTHbix npo6 MorHJibHHKa Eepe3HO-I 



A 

E 

! 

AGcojiioTHoe hhcjio 3epeH nbiJibUbi/cnop 

IlpoueHT 3epen nbiJibiibi/cnop 

Bh/i, po/i 

A6cOJllOTHOe HHCJIO 

i 3epeH nbuib- 

Cpe/iHee ± oiiih6- 

Pe3yjibTaTbi awcnepcH- 

Cpe/iHee ± oluh6- 

Pe3yjibTaTbi /iMcnepcH- 

pacTeHMM 


Ubi/cnop b o6pa3ue Ne 


Ka cpe/iHero 

onHoro aHajiH3a 

Ka cpe^Hero 

oHiioro anajiH3a 


1 

2 

3 

4 

5 

6 

Lz_ 

A 

E 

F 

h 2 

FF 

A 

B 

F 

h 2 

FF 

Pin us syivestris 

27 

23 

72 


Q 

50 

■ 

34.8±25.2 

76.0±16.6 

4.090 

47.43(*) 

2.02(*) 

19.6±6.3 

35.6±2.9 

4.20(*) 

48.24(*) 

2.05(*) 

Picea abies 

7 

6 

16 


mm 

3 

3 

8.3±2.7 

3.3±0.3 

2.43 

29.42 

1.56 

4.7±1.3 

2.0±0.2 

2.94 

36.14 

1.72 

CyMMa nbmbiibi Betula 

34 

19 

26 


Q 

31 

89 

35.8±9.9 

65.7±17.7 

2.51 

30.64 

1.59 

21.8±7.3 

29.512.7 

0.73 

<0 

0.85 

B TOM HHCJie 




■ 

■B 













Betula sect. Albae 

4 

3 

8 

■El 

win 

19 

55 

7.3±2.5 

48.0± 15.1 

9.82* 

72.02* 

3.13* 

4.4±1.8 

21.314.5 

15.38* 

80.75* 

3.92* 

B. sect. Fruticosae + 

6 

4 

6 

7 

— 

— 

— 

5.8±0.6 

— 

59.66 

94.48 

7.72 

3.4±0.5 

— 

36.16 

91.12 

6.01 

+ B. nana 


















B. sp. p. (cMATaa 

24 

12 

12 

43 

i 

12 

34 

22.8±7.3 

17.7±8.3 

0.21 

<0 

0.46 

14.0±5.3 | 

8.212.8 

0.77 

<0 

0.88 

nbuibita) 


















CyMMa nbuibitbi Aims 

97 

103 

62 

55 

83 

43 

75 

79.3±12.1 

67.0±12.2 

0.48 

<0 

0.70 

46.4±6.9 

31.712.4 

3.13 

38.30 

1.77 

B TOM HMCJie 


















Alms glutinosa 

50 

36 

27 

15 

— 

43 

m 

32.0±7.4 


1.06 

1.61 

1.03 

18.4±3.8 

12.4110.7 

0.36 

<0 

0.60 

A. incana 

9 

7 

6 

4 

6 

— 

28 

6.5±1.0 

11.3±8.5 1 

0.46 

<0 

0.67 

3.8±0.5 

4.213.0 

0.02 

<0 

0.15 

A. sp. p. (cMHTafl 

38 

60 

29 

36 

77 

— 

37 

40.8±6.7 


0.02 

<0 

0.14 

24.2±4.4 

15.1+9.3 

0.96 

<0 

0.98 

nbuibita) 


















Ulmus sp. 

1 

— 

1 

— 

1 

B 

1 

0.5±0.3 


0.07 

<0 

0.27 

0.3±0.1 

0.210.1 

0.01 

<0 

0.10 

Tilia cordata 

9 

8 

7 

3 

— 

H 

— 

6.8±1.3 


18.82* 

83.86* 

4.33* 

3.9±0.7 

— 

22.77* 

86.39* 

4.77* 

Quercus robus 

— 

— 

1 

— 

1 

H 

— 

0.3±0.3 

BJBUIKB 

0.04 

<0 

0.20 

0.1±0.1 

0.110.1 

0 

<0 

0 

Carpinus betulus 

3 

— 

1 

— 

— 

B 

2 

1.0±0.7 


0 

<0 

0 

0.6±0.4 

0.510.3 

0.01 

<0 

0.10 

Corylus aveliana 

3 

7 

2 

5 

1 

■ 

2 

4.3±1.1 


5.40(*) 

56.23(*) 

2.32(*) 

2.6±0.7 

0.410.2 

6 550 

61.82(*) 

2.56(*) 

Bcero nbuibubi apeBec- 

181 

166 

188 

148 

238 

128 

279 

171±8.9 

mm 

— 

— 

_ 

100±0.0 

10010.0 

_ 

— 

_ 

HbDCI 


















Poaceae Festuca-Twn 

2 

9 

3 

2 

1 

1 

2 

4.0±1.7 


1.76 

18.20 

1.33 

6.8±1.9 

3.310.4 

2.27 

26.99 

1.51 

P. Cerealia-Twu 

— 

— 

— 

1 

2 

1 

1 

0.3±0.3 

BiBKB 

7.06(*) 

63.85(*) 

2.65(*) 

0.8±0.8 

3.811.5 

3.67 

43.75 

1.91 

B TOM HHCJie 


















Hordeum sp. 

— 

— 

— 

1 1 

— 

1 

1 

0.3±0.3 

0.3±0.3 

0.02 

<0 

0.14 

0.8±0.8 

1.610.8 

0.40 

<0 


Secale cereale 

— 

— 

— 

— 

1 

— 

— 

-J L 

0.3±0.3 

1.50 

12.78 

1.23 

— 

1.111.1 

1.43 

11.13 

1.20 

Elytrigia repens 

— 

~~ 

— 

— 

1 

— 

— 

~ 

0.3±0.3 

1.50 

12.78 

1.23 

— 

1.111.1 

1.43 

11.13 














Cyperaceae 


^p 

1 

— 

— 

_ 

i ! 

1.0±0.7 

0.3±0.3 1 

3.26 1 

39.69 

1.80 

1.8± 1.3 ! 

0.7±0.7 1 

0.44 

<0 

0.67 

Typha latifolia 



49 

15 

11 

27 

25 

38.0±7.9 

21.0±5.1 

2J3 

33.59 

1.65 

65.7±5.6 

51.9±9.7 

1.74 

17.71 

1.32 

Rumex acetosella 



— 

1 

— 

1 

— 

0.5±0.3 

0.3±0.3 

0.15 

<0 

0.39 

1.2±0.8 

0.9±0.9 

0.07 

<0 

0.26 

Fagopyrum cf. esculentum 


B 

— 

1 

— 

1 

— 

0.3±0.3 

0.3±0.3 

0.04 

<0 

0.20 

0.8±0.8 

0.9±0.9 

0 

<0 

0.04 

F. cf. tataricum 


— 

— 

1 

— 

1 

— 

0.3±0.3 

0.3±0.3 

0.04 

<0 

0.20 

0.8±0.8 

0.9±0.9 

0 

<0 

0.04 

Chenopodiaceae undiff. 

H 

2 

— 

2 

1 

— 

2 

1.0±0.6 

1.0±0.6 

0 

<0 

0 

2.3±1.6 

2.4±1.2 

0 

<0 

0.04 

Caryophyllaceae undiff. 

l 

— 

— 

— 

— 

3 

3 

0.3±0.3 

2.0±1.0 

3.89 

45.73 

1.97 

0.4±0.4 

4.6±2.4 

4.16(*) 

47.99(*) 

2.04(*) 

Ranunculaceae 

2 

2 

5 

2 

— 

— 

1 

2.8±0.8 

0.3±0.3 

6.77* 

62.72* 

2.60* 

5.1±1.1 

0.7±0.7 

9.33* 

70.84* 

3.05* 

Brassicaceae 

— 

— 

1 

— 

1 

— 

— 

0.3±0.3 

0.3±Q.3 

0.02 

<0 

0.13 

0.4±0.4 

l.lil.l 

0.49 

<0 

0.70 

Rosaceae 

1 

— 

B 

— 

— 

1 

B 

0.3±0.3 

0.3±0.3 

0.04 

<0 

0.19 

0.4±0.4 

0.8±0.8 

0.19 

<0 

0.43 

Fabaceae 

— 

— 

D 

— 

— 

— 

B 

0.3±0.3 

— 

0.71 

<0 

0.84 

0.4±0.4 

— 

0.73 

<0 

0.86 

Chamaenerion angustifo- 

3 

1 

D 

1 

1 

— 


1.5±0.5 

0.3±0.3 

3.20 

39.09 

1.79 

3.0±1.0 

l.lil.l 

1.64 

15.72 

1.28 

lium 



■ 















Apiaceae 

— 

1 

B 

1 

2 

— 


0.5±0.3 

1.3±0.7 

1.61 

15.11 

1.27 

1.2±0.8 

3.5±1.9 

1.64 

15.65 

1.28 

Ericaceae undiff. 

1 

3 

3 

2 

4 

— - 


2.3±0.5 

2.7±1.3 

0.11 

<0 

0.34 

4.3±1.0 

7.0±3.8 

0.66 

<0 

0.81 

Pyrolaceae 

— 

— 

— 

— 

— 

1 


— 

0.3±0.3 

1.40 

10.45 

1.18 

— 

0.8±0.9 

1.42 

10.85 

1.19 

Lamiaceae undiff. 

— 

1 

1 

— 

— 

— 


0.5±0.3 

— 

2.14 

24.99 

1.46 

0.7±0.4 

— 

2.17 

25.40 

1.47 

Plantago sp. sp. 

— 

— 

^9 

H 

1 

— 

1 

— 

0.7±0.3 

5.77(*) 

58.18(*) 

2.40(*) 

— 

1.7±0.9 

4.91 (*) 

53.27(*) 

2.22(*) 

Valeriana officinalis s. 1. 

— 

— 

^p 

B 

— 

— 

1 

— 

0.3±0.3 

1.40 

10.45 

1.18 

— 

0.6±0.7 

1.44 

11.44 

1.20 

Artemisia sp. 

— 

— 

B 

H 

1 

1 

2 

— 

1.3±0.3 

22.74* 

86.38* 

4.77* 

— 

3.3±0.4 

81.90* 

95.93* 

9.05* 

Centaurea cyanus 

— 

— 

H 

n 

1 

— 

2 

0.3±0.3 

1.0±0.6 

1.75 

18.01 

1.32 

0.9±0.9 

2.4±1.2 

1.19 

5.29 

1.09 

Asteraceae: Asteroideae 

1 

1 

n 

99 

2 

1 

1 

0.8±0.3 

1.3±0.3 

2.04 

23.19 

1.42 

1.2±0.4 

3.7±1.4 

4.12(*) 

47.63(*) 

2.03(*) 

Asteraceae: Cichorioideae 

— 

— 

99 


— 

— 

— 

0.3±0.3 

— 

0.71 

<0 

0.85 

0.4±0.4 

— 

0.73 


0.86 

Varia 

— 

4 

B 

B 

3 

— 

1 

l.Oil.O 

1.3±0.9 

0.06 

<0 

0.24 

1.4±1.4 

3.9±3.0 

0.72 


0.85 

Bcero nbuibubi TpaB: 

54 

73 

67 

30 

31 

39 

49 

56±9.5 

40±5.2 

— 

— 

— 

100±0.0 

100±0.0 

— 

— 

— 

Polypodiaceae s. 1. 

— 

22 

2 

22 

1 

m 

1 

11.5±6.1 

4.0±3.0 

0.97 

<0 

0.98 

7.0±3.9 

32.2±3.9 

20.37 

84.96 

4.51 

Equisetum sp. 

1 

— 

— 

— 

— 

l 

1 

0.3±0.3 

0.7±0.3 

1.07 

1.92 

1.03 

0.2±0.2 

12.4±10.5 

1.92 

21.17 

1.39 

Huperzia selago 

1 

— 

— 

— 

— 

— 

— 

0.3±0.3 

— 

0.71 

<0 

0.84 

0.2±0.2 

— 

0.76 

<0 


Lycopodium sp. sp. 

62 

93 

72 

77 

— 

— 

— 

76.0±6.5 

— 

98.62* 

96.61* 

9.93* 

50.8±4.7 

— 

84.53* 

96.06* 

9.19* 

cf. Lycopodiella inundata 

— 

— 

— 

— 

— 

5 

— 

— 

1.7±1.7 

1.43 

11.24 

1.20 

— 

6.4±6.4 

1.43 

11.11 

1.20 

Diphasiastrum complana- 

37 

67 

48 

10 

2 

— 

— 

40.5±11.9 

0.7±0.7 

7.98* 

67.07* 

2.83* 

25.8±6.6 

16.7±16.7 

0.33 

<0 

0.57 

tum 

Sphagnum sp. sp. 

31 

46 

— 

21 

1 

9 

1 

24.5±9.6 

3.7±2.7 

3.21 

39.16 

1.79 

14.7±5.1 

31.0±3.0 

6.20(*) 

60.28(*) 

2.49(*) 

Bryales 

3 

4 

— 

2 

— 

1 

— 

2.25±0.9 

0.3±0.3 

3.36 

40.72 

1.83 

1.3±0.5 

1.3±1.3 

0 


0.07 

Bcero cnop: 

135 

232 

122 

132 

4 

26 

3 

155±25.7 

11 ±7.5 

— 

— 

— 

100±0.0 

100±0.0 

— 

— 

— 






































TABJ1HUA 1 (npodoAMenue) 
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Su-O 


COBpeMeHHOCTbK), B03M0XCH0, yKa3bIBaeT Ha 
6ojiee 6jiaronpHHTHbiH juia /taHHoro BH/ta 
(HecKOJibKO 6ojiee mahchh h BjiaxHbin) xjih- 
MaT toh 3noxH (rejieTa, CnHpHTOHOBa, 
1981). Hctohhhkom nbuibubi A. incana mo- 
ryr (h mohih) c/iyxHTb KaK cepoojibxoBbie 
3apoc/iH b noHMe p. Ahh, Tax h BTopHHHbie 
cepoo^biuaHHHKH Ha 3ajiexcax. no cyMMe 
nbuibubi o6ohx bhaob b cnexTpax 60/ibuieH 
nacTH o6pa3uoB H3 xypraHa o/ibxa npeo6/ia- 
ziaeT Ha jx cochoh. 

BaxHyio po/ib b c/ioxchhh nbuibueBbix 
cnexTpoB HrpaeT Taxxe 6epe3a. B cnexTpax 
noBepxHOCTHbix npo6 Betula — TpeTHH no 
3 HaHHMOCTH ^epeBHHHCTbiw TaxcoH noc/ie 
Pinus sylvestris h bhuob Alnus. YBe/iHHeHHe 
poJiH 6epe3bi b coBpeMeHHbix cnexTpax (cm. 
Ta6ji. 2) oTpaxaeT o6meH3BecTHbie cj)axTbi 
B03pacTaHHH aHTponoreHHon Harpy3KH na 
jiaHflmac})Tbi, B nacTHOCTH — cnjiouiHoro 
CBeaeHHH KopeHHbix /iecoB, a Taxxce Hapyine- 
hhh hx CTpyKTypbi npH Bbi6opoHHOM Beue- 
hhh necHoro xo3HHCTBa. OuHaxo b HauieM 
c/iynae 3 to B03pacTaHHe He/ib3H CHHTaTb jxo- 
CTOBepHbiM h cooTBeTCTBeHHo ne cjiedyem 
Hedooi^eHueamb ejiujwue nejioeeKa na jiand- 
uMHpm mou 3noxu. Eepe3a — «BTopHHHax» 
apeBecHaa nopoua, BoccTaHaBjiHBaioinafl 
MHorne xopeHHbie THnbi /ieca nocne noxca- 
poB h/h/ih py6ox (Cajander, 1926; CyxaneB, 
1931; Hhuchxo, 1969; Me/iexoB, 1980; Pac- 
THTejibHOCTb..., 1980; TyMaH, Xothhcxhh, 
1981; Cen6yTHC, 1982; JIaacHMep, 1983* h 
up.). 3HanHMax pojib 6epe3bi b c})opMHpoBa- 
hhh cneKTpoB noHB H3 xypraHa roBopwT o 
tom, hto nojioOHbie HapyuieHHH hmcjih 
M eCTO H BO BpeMfl ero C03UaHH5I, XOTH H B 
CH/iy HHbix, HexejiH Tenepb, npHHHH, ochob- 
hoh H3 KOTopbix hbjihctch noucenHoe 3eMJie- 
ue/we (cm. HHxe). 

B nbuibueBbix cnexTpax norpe6eHHOH 
noHBbi noMHMO ^peBecHbix bhuob Betula 
sect. Albae (Ta6/i. I, 72, 13) HaOjiio^aioTCH 
Taxxce oTcyTCTByiomHe b coBpeMeHHbix cnexT- 
pax xycTapHHXOBbiw bhu B. sect. Fruticosae 
(B.7 humilis) h xap/inxoBaa 6epe3xa B. nana 
(Ta6/i. I, 14, 15). 3th 2 BHua hbjihiotch hh- 
^HxaTOpaMH npoueccoB 3a6ojianHBaHHH 
(nepBbiH — Me3oeBTpoc{3Horo, BTOpOH — 
OJlHTOTpOCjjHOro), xoTopoe B npOIH/IOM flaH- 
Horo /iaH/uiia({)Ta, bhuhmo, uj/io 6ojiee hh- 
TeHCHBHO, HexcejiH HbiHe. noc/ieuHee nou- 
TBepx^aeTCH Taxxce H3o6H/iHeM b pac- 
CMaTpHBaeMbix cnexTpax -cnop Sphagnum 
(2 pa3Hbix BH^a; Ta6/i. I, 7, 3), noHTH OTcyT- 
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K cm. A. C. AnmoHoea, c. 6 


77 


100 


100 


100 


100 




Chloranthus spicatus 


llcHntuvnii cordata - 


Piper kadsur* 


85 




Cornus racemosa 
Lycopcrsicoo esculeutum 

- Bukus scmpervirens 

lledera helix 


— Chloratuhaceae 
^SauiM racca c 

7 ] Piperaceae 


Gossypium hirsulum 

Sinapis alba 


Linum perenne 


Lr^ 

4IZ 


Glycine max 

- Polygonum chinense 

Spiuacia oleracea 
- Gilia capilata 

Monotropa uni flora 


K 


Ccraiophyllurn demersum 




Magnolia acuminata 
Canna coccinea 


Trachyocarptii wagnerianus 
Sparganium eurycarpum 
100 !- 


Argcmonc mexieana 
Ranunculus laisaneusis 


Oryzz saliva - 


Zea mays 


K 


100 


Morus alba 


Aluus glutinosa 


- Papaveraceae 

- Ranunculactac 


Asaruin liayaianum 


100 


- Ari?l9lovhi«l9ii)gpi9H— 

_J— Nupliar stumadai - 

‘- Nurhar japomca 


Junipcrus dtinensis • 


Nvmp haea mberosa 


] A ristolochiaccae 
Nynphaeaccae 


Calocedrus formosana 

Calocedrus decurrens - 

Crypiomeri a japonica - 

Taiwania cryplomerioides — 
— Cephalouxus wjlsouiana - 
Ameniolaxus formosana - 
Torrcya nucifera 
Taxus inairci - 


P5 


100 



Cupressaccne 


Sciadopitys venicillaia 
r— Agalliis borneensu ' 

*■ . Araucaria excels* — 

Da cry carpus imbricatus - 
Podocarpus cost a I is 

Nageia nagi- 

Phyllocladus irichomanoides- 

Abies lasiocirpa- 

ogr— Pinus luchucosis 

X ™- Pinus clliouii 

Pious wallichiana 


Gnetum leyboldii - 


] Taxodloceae 

- Cephalotasaccae 

| Ta.xaccae 

- Sciariopiryaceae 
I ]Araucaiiacene 


Poxiocarpaceae 

Phylloclatiaccac 


Pinaccac 


Welwiischia mirabilis 


Ephedra sinica - 
Ephedra auiisyphililica - 


Cycas taiiungcnsis 


Aspleoium nidus 


Zamia pumila 


Angiop(eris lygodiifolia 


Selaginella galleoitii 


—* Wr.lwitschiaccce 

— Gtielaceae 

3] Ephcdraceac 

— Ginkgoaceac 

— Cyeaccac 

— Zamiactae 

— Aspleniaceae 

— Maraltiaceac 


OHjioreHeTHnecKHe cbh3h ochobhmx TaxcoHOB bmciuhx pacTCHHH no aaHHbiM reHOCHCTeMaTHKH (no: Chaw et al., 1997). 

BepxHHe UHcfjpbi y yinoB aepeBa — Tax Ha3biBaeMbie hhackcw OyTCTpena. 3 tot CTaTHCTHHecKHH noica3aTejib roBopHT 06 ypoBHe aocTOBepHOCTH naHHoro y3Jia aepeBa, t. e. 

o mohocJjhjihh Hcxofljimero m 3 aaHHoro y3Jia KJiaaa. 
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TABJIMUA 2 


Koppejifluna pa3pc30B no3AHcroJioueHOBbix oTJioxceHHft ceBepa IlcKOBCKoft o6ji. h conpeaejibHbix TeppHTopnft no najiHHOJiorHHecKHM aaHHbiM 
(ApcBCCHo-KydapHHKOBbie nopoabi) c yMeTOM aampoBOK a6coJiioTHoro B03pada pa^Hoyr^cpoAHbiM mctoaom 
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I 
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1 
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2 
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.5 

1 
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2 

4 
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— 
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2 

0.4 




3 

: 


1 


Mb 
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— 
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— 


— 

— 




0.5 

— 


— 
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* 

4 

9 


18 
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37 
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43 

48 

52 

56 

(30Ha I A 
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* * 

0.40 

0.30 


liiiB 
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0.75 


0.25 





0.15 


B9 

0.45 

* * * 
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11 
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3 
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49 

23 
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22 

12 

18 

22 


4 


UJ 

1 
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B 
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1 

5 


— 

5 


B 

— 
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0.50 | 
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npHMenaHHe. Phmckhmh UH<J>paMH npoHyMepoBaHbi pa3pe3bi: I — Bojioto (6oji.) Teocaape b cpejmeH 3ctohhh (lives et al., 1968; no: Xothhckhh, 

1977) ; II — 6oji. YriHJia b cpeAHeH 3ctohhh (KiibBec, CapB, 1970, no: Xothhckhh, 1977); III — pa3pe3 (pa3p.) Ily3H, 6oji. Anacoo 6jih3 03. JIaxnepe, 
ioro-3anaflHbiH 6eper HyncKoro 03 . (llaan h up., 1981); IV — pa3p. CaBHKy b ycTbe p. 3MaiibirH, ioro-3anaaHbiH 6eper MyncKoro 03 . (CapB, MjibBec, 1975); 
V — 3ajiHB BapcKa b ceBepo-3ana£HOM Macro FIcKOBCKoro o3epa, aoHHan cKBaxHHa (ckb.) X-12 (IJHppyc, Tacca, 1981); VI 6oji. OpjiOBCKoe Ha ioro-BocTOMHOM 
noBcpeacbe ricKOBCKoro o3epa 6jih3 ycTbH p. Toji6bi, ckb. 2252 (MajiaxoBCKHH, 1981); VII — top<J)Hhhk Ha BepuiHHe 03 a y a- 3aHbKOBO 6jih3 r. OcrpoB 
(MajiaxoBCKHH h a P-, 1983); VIII — 6oji. TyuiHHCKHH Mox b6kmk 3anaay or noc. MepHoro Ha BOAopa3AeAe peK FLwoccbi h MepMbi, ckb. 134 (MajiaxoBCKHH, 
1981); IX — MonuibHHK Bepe3Ho-I (ycpe/meHHbie AaHHbie); X — "o6Ha^ceHHe (o6h.) 2156 y a. BpoA, noiiMeHHbie otjioxchhh p. Iljiioccbi (MajiaxoBCKHH, 

1978) ; XI — o6h. 114 y noc. JIbabi, noiiMeHHbie otjioxchhh p. rLiioccbi (MajiaxoBCKHH, 1978); XII — 6oji. KupnHMHemcHH Mox y a. MoryTOBO b BepxoBWix 
p. JIiotw, ckb. 2226 (MajiaxoBCKHH, 1981); XIII — ckb. 1 y reocraHUHH «Xejie3o» Ha bmcokoh noiiMe p. Jlyrn (MaKCHMOB, CaBejibesa, 1997); XIV — 
pacMHCTKa 1 y a. JlyxKH Ha p. Bujepe (MaKCHMOB, CaBejibeBa, 1997); XV — 6oji. TecoBO-HeTbuibCKoe, ceBepo-3anaA HoBropoACKoii o6ji. (HeniirraAT h up., 
1965); XVI — o3epHO-6ojioTHan croaHKa HayMOBO, ceBepHbin 6eper 03 . XCiOKHUKoro (ryMaH, 1978, 1983). 

B rpa(f>ax: * — HOMepa o6pa3uoB (apaGcioie UHcj)pbi — npoHyMepoBaHbi o6pa3Ubi pa3Horo B03pacra, B3HTbie b jjaHHbix pa3pe3ax c pa3JiHMHOH niy6HHbi, 
Hcnojib30BaHa ciuiouiHaB HyMepamw o6pa3uoB); ** — rnyBHHa, m; *** — B03pacT, jieT Ha3aA (ji. h.). 

ApeBecHO-KycTapHHKOBbie nopoAU: C — cocHa Pinus sylvestris, E — ejib Picea abies, B — cyMMa nbuibixbi 6epe3bi Betula sp. sp., Oji — to xe o;ibXH Alnus 
sp. sp.. Ill — to xe uiHpoKOJiHCTBeHHbix nopoA (b tom MHCjie: B — BH3 Ulmus sp. sp., Jin — jinna Tilia cordata, U — ny6 Quercus robur, Tp — rpa6 Carpinus 
bet ulus, Be — flceHb Fraxinus excelsior, Kji — KJieH Acer platanoides), Jim — jieiuHHa Corylus avellana, Mb — HBa Salix sp. sp. BpeMn: SA2 — cepeAHHa, SA3 — 
KOHeu cyBaTJiaHTHMecKoro nepnoAa (SA; Xothhckhh, 1977). 






































































































CTByiomHx b coBpeMeHHbix o6pa3uax (jinnib b cyGpeueHTHOH npo6e 6 OTMeneHbi cnopbi 
TpeTbero BH^a Sphagnum ; Tadrc. I, 2). B otjihhhc ot nbuibijbi AepeBbeB cnopbi mxob 
pa3HOCflTC5i Ha paccTOHHHH, H3MepaeMbie MeTpaMH hjih ^ecHTKaMH MeTpoB (HenurraAT, 
1957), t. e. ccf)arHOBbie mxh npoH3pacTajiH (a npoueccw 3a6ojiaHHBaHH5i hmcjih mccto) b 
HenocpeflCTBeHHon 6jih30cth ot xypraHa. BbimecKa3aHHoe, OAHaxo, cnpaBexuiHBO b 
OTHomeHHH cnop He TOJibKO ccfjaraoB, ho h Bcex BbicuiHx cnopoBbix pacTeHHH BOo6me 
(HenuiTaAT, 1957). Eme 6onee, HexcejiH cnopbi Sphagnum , b cnexTpax norpe6eHHon 
noHBbi o6HjibHbi cnopbi thhhhho necHbix bhaob nnayHOB Lycopodium sp. sp. (Ta6n. I, 4\ 
L. clavatum ecTb Taxxe b coBpeMeHHbix npo6ax; Ta6n. I, 5, 77) n Diphasiastrum 
complanatum , a Taxxe nanopoTHHKOB (Ta6ji. I, 5, 6 ); OTMeneHbi cnopbi 3ejieHbix mxob h 
Huperzia selago (nocne^HHH b coBpeMeHHbix npo6ax OTcyTCTByeT). 4 Bee sto He no3BOjraeT 
CHHTaTb, hto b nponuioM HenocpeacTBeHnoe oxpyxeHHe xypraHa 6bUio cnjibHo 3a6ojio- 
neHO. ropa3AO BepoflTHee, hto HBjieHHJi 3a6ojiaHHBaHHJi npoTexann b MacuiTaGe OT^ejibHbix 
e^HHHu ropH30HTajibHon Heo/iHopo/iHOCTH necHoro HanoHBeHHoro noxpoBa (napuejui, 
MHKporpynnnpoBOK, ueHoaneex), hto nacTo HaGjnoAaeToi h b coBpeMeHHbix cocHaxax 
3ejieHOMoniHon rpynnbi THnoB, oco6eiiHO b nepHHHHHxax (Cajander, 1926; CyicaneB, 1931; 
PacTHTenbHocTb..., 1980). 

Bo3Bpamaacb k ApeBecHo-xycTapHHxoBOH najiHHoefxnope, otmcthm, hto ajia cneicrpoB 
Bcex o6pa3uoB norpeGeHHon noHBbi xapaxTepHO 6onee BecoMoe, HexcejiH b Hauin ahh, 
ynacTHe Corylus avellana (Ta6n. II, 9). CymecTBeHHO Taxxce ynacTHe Tilia cordata 
(Ta6n. II, 5, 72), xoTopaa b cnexTpax coBpeMeHHbix npo6 OTcyTCTByeT BOBce. IIocjieAHee 
(xax h b cnynae c Alnus glutinosa) MOxeT kocbchho CBHAeTenbCTBOBaTb o HecKOJibKO 
6 onee TenjiOM h matkom miHMaTe toh snoxn (Xothhckhh, 1977; TyMaH, 1978, 1983; 
TeneTa, CnnpHAOHOBa, 1981, h Ap.)« OAHaxo 6onee Bepo^THO, hto ochochou npununou 
ucne3Hoeenuji jiunu jtejuiemcji U36upamejibHoe ynunmoxcenue ee nejioeeKOM. YcTaHOBne- 
ho, *hto Anna, bjb h Ay6 aocthhih noTeHunajibHbix ceBepHbix rpaHHu coBpeMeHHbix 
apeanoB eme b Hanane—cepeAHHe cy66opeajibHoro nepnoAa, KjiHMaTHnecKH oGycnoBneH- 
Hbie KOJie6aHHH rpaHHu pacnpocTpaHeHHH sthx bhaob b 6 ojiee no3AHee BpeMH He cTOJib 
3 HaHHTenbHbi (CepeOp^HbiH, 1971; Xothhckhh, 1971). 5 Cxa3aHHoe noATBepxcAaeTca 
npaKTHHecKH OAHHaxoBOH (npHTOM He caMOH cymecTBeHHon) pojibio Ulmus sp. h Quercus 
robur b cjioxchhh cneKTpoB xax norpeOeHHbix, Tax h noBepxHocTHbix npo6. BepoaTHoe 
MecTooOnTaHHe BH3a — HepHOOJibinaHHHKH OeperoBOH Teppacbi 03. Bepe3HO, BBHAy He- 
bwcokoh nbuibueBOH npoAyxTHBHOCTH 3Toro BHjia Aaxce MajibiM ero ynacTneM b cnexTpe 
npeHeOperaTb Henb3H. ,IIy6 npncyTCTByeT b xanecTBe cahhhhhoh npHMecn bo 2-m no/n>- 
apyce cocnoBbix necoB, b tom HHCJie h b6ah3h ot xypraHa (cm. Bbiine). 

Bee cKa3aHHoe o Jinne b nojiHOH Mepe xacaeTca h rpa6a Carpinus betulus , nbuibueBbie 
3epHa KOToporo oGHapyxeHbi b o6p. 1 (Ta6n. I, 9) h 3. K xoHuy nepBOH nonoBHHbi 
no3AHero ronoueHa rpa6 aoctht Ha TeppHTopnn ObiBUiero CCCP Han6onbmero pacnpoc- 
TpaHeHHH, npo^BHHyBLUHCb Ha ceBep ao ycTbH p. HapBbi; nocneAyiomee OTCTynneHHe rpa6a 
CBH3aH0 xax c nporpeccnpyiomHM pacnpocTpaHeHneM 6onee xoHxypeHTOcnoco6HOH (Ha 
cooTBeTCTByiomHx SKOTonax) enn, Tax h c aiiTponoreHHbiM bjihhhhcm (HenniTaAT, 1957). 
EAHHHHHbie nbuibueBbie 3epHa rpa6a b cnexTpax coBpeMeHHbix npo6 6 h 7, bhahmo, 
06 yCJI 0 BJieHbI BeTpOBbIM 3aHOCOM. 

B cocTaBe TpaBHHHCTbix bhaob cnopoBO-nbuibueBbix cnexTpoB xax b «norpe6eHHbix», 
TaK h b noBepxHocTHbix npo6ax npeoGnaAaiomafl ponb npHHaAAexcHT Typha latifolia 
(Ta6n. II, 14 , 77). HanOojiee BepoHTKbiH hctohhhk nbuibubi — 3 apocjiH poro3a no 6epery 
03. Eepe3HO. HecKOJibxo 6ojibmee ynacTHe T. latifolia b cneKTpax H3 npo6 norpe6eHHOH 
noHBbi B03M0XH0 (XOTH H He 06fl3aTeJIbH0) o6l>HCHHeTCH OonbineH 3a6oJIOHeHHOCTbK) 
GeperoBOH Teppacbi 03. Bepe3HO b CHJiy Gojiee bmcokoh BJiaxcHOCTH xjiHMaTa Toro 
BpeMeHH. B nonb3y CKa3aHiioro roBopHT Taxxce o6Hapy)xeHHe b o6p. 3 eAHHHHHbix 

4 B cy6peueHTHOH npo6e 6 OTMeneHbi eaHHHHHbie cnopbi cf. Lycopodiella inundata , hctohhhk 3aHOca 
KOTOpbix ocTaeTca HeacHbiM. 

^ 06meH3BecTeH c{)aKT npoH3pacTaHH», (JjopMHpoBaHHa ynacTKOB He TOJibKO nopocjieBbix, ho h bmcokoct- 
BOJibHbix HacaxcaeHHH h nepnozumecKoro nBeTeHHa nHnbi b6jih3h ot ceBepHOH rpaHHUbi CBoero apeana, b 
3anoBe;iHHKe «KHBaH» (ior KapenHH), HaxozxameMca b npe^ejiax no,n30Hbi cpe^HeH TaiirH. 


3 BoTaHHHecKHH xypHan, N? 1, 2000 r. 
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nbiJibueBbix 3epeH Lamiaceae cf. Scutellaria galericulata (oxo/iobouhmh bhu), KOTopwe 
b coBpeMeHHbix npo6ax He OTMeneHbi. 

BaxHoe MecTO b cfiopMHpoBaHHH nbuibueBbix cnexTpoB riorpe6eHHbix noHB 3aHHMaiOT 
Taxxe npe^acTaBHTejiH ceMencTB Cyperaceae, Ranunculaceae (Ta6/i. IV, 10 — 13, 18) n 
Ericaceae (cf. Calluna vulgaris ; Ta6/i. II, 13, 16), npHuaiomne najiHHOcfmope «/iecHOH» 
o6jihx. Pojib Cyperaceae h Ranunculaceae Hecxojibxo 6o/iee «BecoMa», Hexejin Hbme, 
Eriaceae — cxouHa. Eo/iee 3HaHHMaa po/ib npHHajmexHT h Chamaenerion angustifolium 
(Ta6ji. IV, 3), a Taxxe 3JiaxaM c Mejixon nbuibuon Festuca-mna (cf. Avenella flexuosa’, 
Ta6/i. Ill, 73), hto yKa3biBaeT Ha HajiHHHe b npouuiOM H3BecTHbix nnoiuauen HeoOjieceHHbix 
rapew h Bbipy6oK. IIpHcyTCTBHe euHHHHHbix nbuibueBbix 3epeH Rumex acetosella 
(Ta6 /I. Ill, 8, 9) C/iyXHT HHflHXaTOpOM JlOKaJlbHOH nOBepXHOCTHOH 3p03HH necnaHblX nOHB. 
B coBpeMeHHbix cnexTpax npHcyrcTByeT Taxxe nbi/ibua pyuepajibHbix copHaxoB — 
Plantago sp. (Ta6ji. IV, 17) h Artemisia sp. (Ta6ji. Ill, 16,17), OTcyTCTByioiuafl b cneKTpax 
norpeSeHHbix noHB, hto OTpaxaeT pocT aHTponoreHHoro b/ihhhhh b HaiiiH uhh. 

H 3 npoHHx TpaBHHHCTbix BHflOB oTMeHeHbi npeucTaBHTejin ceM. Caryophyllaceae (h3 
coBpeMeHHbix npo6: Silene sp. — Ta6/i. II, 15, 73; b o6p. 7 HanueHo nbuibueBoe 3epHO 
cf. Gypsophila fastigiata), Rosaceae (Ta6ji. IV, 8, 14), Fabaceae (Ta6/i. IV, 16), Apiaceae 
(Ta6/i. IV, 9, 15), nouceM. Asteroideae ceM. Asteraceae (h3 coBpeMeHHbix npo6; Ta6/i. Ill, 
14, 15). Oco6oe 3HaneHHe (cm. HHxe) hmciot Haxouxn b o6pa3uax norpeOeHHOH noHBbi 
nbuibubi xneOHbix 3/iaxoB, rpeHHXH, a Taxxe cophhxob — Centaurea cyanus, npeucTaBH- 
Te/ien ceM. Chenopodiaceae (Ta6/i. II, 10, 11 — H3 coBpeMeHHbix npo6) h Brassicaceae. 

B uejiOM nj ih cnopoBO-nbmbueBbix cnexTpoB norpe6eHHbix noHB xapaxTepHO uecHTHx- 
paTHO 6ojibuiee, nexejiH b coBpeMeHHbix cnexTpax, aOconioTHoe h npoueHTnoe ynacTHe 
cnopoBbix bhjiob (40 npoTHB 4 %). B npoueHTHbix cnexTpax coBpeMeHHbix npo6, 
6e3yc;i0BH0, npeoOjiauaeT nbi/ibua upeBecHbix bhuob (81 %); pojib TpaBHHHCTbix ubctxo- 
Bbix conocTaBHMa (14 — 15 %; cm. Ta6/i. 1). 

fljia xaxuoro H3 bhaob pacTeHHH b cnexTpax He BbiHBJieHO uocTOBepHbix (no t-xpHTe- 
pHK) CTblO^eHTa) OTKJIOHeHHH XaXOH-JIH6o H3 BapHaHT OT COOTBeTCTByiOmHX epe^HHX. 
IIo3TOMy ycpeOTeHHe uaHHbix no OTue/ibHbiM o6pa3uaM norpeOeHHOH noHBbi h cocTaB/ie- 
HHe cnexTpa cpeuHHx 3HaneHHH npeucTaB/iaeTca xoppexTHbiM. Cxa3aHHoe cnpaBejuiHBo 
h b oTHomeHHH noBepxHOCTHbix npo6. 

IIo pe3ynbTaTaM uncnepcHOHHoro aHajiH3a (Ta6/i. 1) uocTOBepHbiMH oxa3ajincb c/ieuy- 
lomne pa3JiHHHH Mexuy cnexTpaMH cpe/mnx 3HaneHHH: 

— yBenHHeHHe a6co/iioTHoro h npoueHTHoro couepxaHHH nbuibubi cochm (3uecb h 
uanee — co BpeMeHH co3uaHHH xypraHa k coBpeMeHHOCTH); 

— CHHxeHne aOconioTHoro h npoueHTHoro couepxaHHH cnop b uejiOM, a Taxxe 
Lycopodium sp. sp. (b sthx AByx cnynaax cn/ia bjihhhhh <})axTopa BpeMeHH ocoOeHHO 
Bejinxa), KpOMe toto, nbuibubi /iemHHbi h Ranunculaceae ; 

— Hcne3HOBeHHe nbuibubi /wnbi h xycTapHHxoBbix 6epe3; noaBJieHHe nbuibubi nojibiHH 
(bo Bcex 3 cnyHaax Taxxe ocoOeHHO Be/wxa CHjia b/ihhhhh (JiaxTopa BpeMeHH) h 
no^opoxHHxa; 

— yBe/iHHeHHe a6co/noTHoro HHC/ia nbuibueBbix 3epeH x/ie6Hbix 3JiaxoB (b uejiOM) h 
cHHxeHHe cooTBeTCTByiomero HHC/ia cnop Diphasiastrum complanatum npn HeuocTOBep- 
hocth pa3JiHHHH b npoueHTHOM ynacTHH 3thx TaxcoHOB b cnexTpax; 

— yBennneHHe cyMMapHOH uojih nbuibubi upeBecubix pacTeHHH, a Taxxe uo/ih nbuibubi 
Caryophyllaceae h Asteroideae npn HeuocTOBepHOCTH pa3JiHHHH a6co/iioTHbix 3HaneHHH. 
AHajiorHHHoe cnpaBejuiHBO ujih cnop nanopoTHHxoB, a Taxxe cc|)arHOBbix mxob, ho sth 
pe3yjibTaTbi, cxopee Bcero, nponcTexaioT H3 o6men MajiOHHCJieHHOCTH cnop b «C0BpeMeH- 
hom» cnexTpe; 

— yBe/iHHeHHe aOcojiioTHoro h npoueHTHoro couepxaHHH uocTOBepHO onpeueneHHOH 
nbinbubi upeBecHbix 6epe3 sect. Albae. OuHaxo uaHHa^ 3ax0H0MepH0CTb He npoHBJineTCH 
npn conocTaBJieHHH 3HaneHHH eceu cyMMbi nbinbubi Betula (c yneTOM cmhtoh nbinbubi), 
nosTOMy pe3yjibTaT cneuyeT CHHTaTb apTec|)axTOM. 

CHHxeHHe aOco/iioTHoro h npoueHTHoro couepxaHHH nbinbUbi e/in, Cyperaceae, Typha 
latifolia, Chamaenerion angustifolium, Lamiaceae, a Taxxe aOcojixmioro (npn cxoucTBe 
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npoueHTHoro) coAepxaHHa cnop 3 eAeHbix mxob CTaTHCTHHecxn He noATBepxAaiOTca, xoth 
h npoc/iexcHBaioTCH Ha ypoBHe tchachumh. Cxa 3 aHHoe OTnacTH cnpaBeAAHBO h aaa 3 AaxoB 
c nbuibuOH Festuca-TMia. 

lloABeAeM HTora h nonbiTaeMca BOCCTaHOBHTb o6ahk pacTHTeAbHOCTH, cymecTBOBaB- 
men bo BpeMH co3AaHHH xypraHa. B AaHAuiacjyre, xax h Tenepb, rocnoACTBOBanH cocHOBbie 
Aeca 3eAeHOMouiHOH rpynnbi THnoB, OAHaxo ohh pa3BHBajiHCb b ycAOBHax cxopee 
BpeMeHH0-(ce30HH0-)H36biT0HH0r0, HexeAH cpeAHero h HeAOCTaTOHHoro (xax b HauiH ahh) 
yBAaxHeHHH. B ApeBOCToe cymecTBOBajia HecxoAbxo 6oAee cymecTBeHHaa, HexeAH HbiHe, 
npHMeeb eAH K COCHe, TpaBHHO-XyCTapHHHXOBblH nOKpOB 6bIA B MeHbUieH CTeneHH 
«3aCOpeH» CHHaHTponHbIMH BHAaMH, a B MOXOBO-AHLLiaHHHKOBOM Apyce 6bIAa pa3BHTa 
M03aHKa 3eAeHOMOiUHbix h ccfjarHOBbix c|)parMeHTOB, o6ycAOBAeHHaa pa3AHHHAMH noAoxe- 
hha nocAeAHHx b MHKpo- h HaHopeAbec})e (xax 3 to h Tenepb Ha6AiOAaeTCA b cocHAxax 
HepHHHHbIX BAaXHblx). 

HapHAy c COCHHKAMH 3eAeHOMOUJHbIMH CymeCTBeHHyK) pOAb B paCTHTeAbHOM noxpoBe 
wrpaAH OTcyTCTByiomHe HbiHe cochaxh CAOXHbie (b noHHMaHHH B. H. CyxaneBa (1931)) 
c innpoKOAHCTBeHHbiMH nopoAaMH bo 2-m noAt^pyce ApeBOCTOA, noAAecxoM H3 AemHHbi 
h, bo3moxho, c noBbiuieHHbiM ynacTHeM rpaMHHOHAOB b HanoHBeHHOM noxpoBe. TaKHe 
cochaxh MorAH ocBaHBaTb 6oAee cyxHe MecTonoAOxeHHA; hx noHBbi, HecMOTpn Ha Aerxnn 
MexaHHHeCKHH COCTaB, MOrAH 6bITb AOCTaTOHHO nAOAOpOAHbl (HO npH 3TOM BeCbMa 
noABepxeHbi 3po3HH). CoBpeMeHHbie aHanorn noAo6Hbix AecoB HaOAioAaioTCA b ceBepHon 
H BOCTOHHOH 3cTOHHH (JIaaCHMep, 1983)*, B03M0XH0, ACpHBBTaMH OT HHX ABAAIOTCA TaXXe 
6pycHHHHo-opAHKOBbie (Ha cynecAx) cochaxh JlyxcKoro p-Ha JleHHHrpaACxon o6a. 
(Hhuchxo, 1960). 

Bhahmo, KAHMaT 6biA HecKOAbKo 6oAee BAaxHbiM, H3-3a Hero HMeAO MecTO 6oAee 
HHT^HCHBHOe 3a60AaHHBaHHe, B 3aBHCHMOCTH OT nOAOXeHHA yHaCTKa B AaHAUia(J)Te 
npoTexaBiuee no OAHroTpocf)HOMy (xax h Tenepb) ah6o no Me3oeBTpoc{3HOMy Tnny. no 
OeperaM 03. Bepe3HO npouBeTanH HepHOOAbuiaHHHXH, a BAOAb ahhhh ype3a boaw — 
3apOCAH THrpO(|)HTOB. J3aMeTHM, HTO COHeTaHHe COCHAXOB C HepHOOAbniaHHHXaMH OHeHb 
xapaxTepHo aaa noOepexnn BariTHXH h Ohhcxofo 3aAHBa. 

rioMHMo AecoB b AaHAinactrre npHcyrcTBOBariH ynacTXH BbipyOox h rapen pa3Hbix Aer, xax 
3apocuine 6epe3on, Tax h Heo6AeceHHbie (c noxpoBOM HBaH-naA h/hah 3AaxoB), a Taxxe, BepoATHO, 
He6oAbniHe ynacTXH 3aaexHbix h nepeAOXHbix 3eMeAb c noxpoBOM cepoanbuiaHHHXOB. 


OqeHKa B03pacTa xypraHa h KAHMaTHHecKnx ycAOBnii 
no najiHHOAornHecKHM AaHHbiM 

BcxpbiTbin caoh norpeOeHHon noHBbi He coAepxaA opraHHHecxnx ocTaTxoB b xoah- 
necTBe, AOCTaTOHHOM ajia paAHoyrAepoAHon AaTHpoBXH. PaHee onpeAeAeH B03pacT 2 
ApyrHx norpeOeHHH H3 3Toro xe xoMnAexca naMATHHxoB: 470 ± 20 (JIE-4399) h 
470 ± 25 r. h. 3. (JIE-4397); nocAe xannOpoBXH no Obiospy h rinpcoHy — cootbctct- 
BeHHO 580 ± 20 h 580 ± 25 r. h. 3. (llonoB h Ap., 1991). OAHaxo, no AaHHbiM apxeoAoniH, 
H3ynaeMbiH xypraH 6biA HacbinaH cymecTBeHHO no3xe. CyAA no nAaHHrpacf)HH xypraHHon 
rpynnbi b uenoM, oh 6bui co3AaH b hhcac nocAeAHHx; Tnn HacbinH (0AH03TanHaA, Bbicoxaa, 
oxpyrnan b nnaHe, c oahhm 3axopoHeHHeM) Taxxe xapaxTepeH aaa no3AHeii cf)a3bi 
xyAbTypbi aahhhwx xypraHOB. C yneTOM oOmencTopHHecxHx CBeAeHHH xypraH moxho 
A aTHpoBaTb xohuom VIII — 1-h noAOBHHOH X b. PaccMOTpHM, xax sth uncfjpbi comacy- 
IOTCA C naAHHOAOrHHeCXHMH AaHHbiMH. 

B Ta6A. 2 npHBeAeHa xoppeAAUHA pa3pe30B no3AHeroAoueHOBbix otaoxchhh ceBepa 
IICXOBCXOH o6a. H COnpeAeAbHbIX TeppHTOpHH (BOCTOHHaA H epeAHAA 3ctohha, ior 
JleHHHrpaAcxoH o6a., ceBepo-3anaA HoBropoACXon o6a.) no naAHHOAorHHecxHM AaHHbiM, 
ynTeHbi AHiiib ApeBecHO-xycTapHHxoBbie TaxcoHbi xax Han6oAee HH(f)opMaTHBHbie. flaHHbie 
CHHXpOHH3HpOBaHbI CO CXeMaMH nepHOAH3aUHH rOAOUeHOBbIX OTAOXeHHH no IlOCTy H 
HHAbccoHy, a Taxxe no BAHTTy—CepnaHAepy b MOAHcfwxauHH H. A. Xothhcxoto (1977). 
B cooTBeTCTBHH c nocAeAHeii cxeMOH aHaAH3HpyeMbin hamh cnexTp (ycpeAHeHHbiii no 
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4 o6pa3uaM norpeGeHHOH noHBbi; cm. Bbiuie) HyxHO othccth k cepeAHHe cyGaTnaHTHnec- 
Koro nepuoAa (SA), t. e. k 30He SA2, npeAnonoxHTenbHO Gnuxe k ee 3aBepuieHHio — 
k pyGexy SA2/SA3. 

Ha TeppHTOpHH BoCTOHHO-EBpOneHCKOH paBHHHbl 30He SA2 COOTBeTCTByeT BTOpOH 
BepxHHH MaKCHMyM coAepxaHHH nbuibubi enu (Xothhcxhh, 1977). B pa 3 pe 3 e 60 /icnra 
Teocaape b cpe^Hen 3 ctohhh stot MaxcHMyM AaTupyeTca HHTepBajioM 1260 ±65 — 
1670 ± 110 JieT Ha3aA (n. h.) (lives et al., 1968), b pa3pe3e 03epHO-6onoTHOH ctohhxh 
H ayMOBO Ha lore FIckobckoh oGa. — BpeMeHeM 1510 ±50 a. h. (ryMaH, 1988), b pa 3 pe 3 e 
TecoBO-HeTbuibCKoro 6 ojiOTa b HoBropoAexoH oGn. — 1590 ± 160 n. h. (HeiiuiTaAT h Ap., 
1965; Ta 6 ji. 2). OAHaxo BbipaxeHHOCTb 3Toro MaxcHMyMa MOxeT 6 biTb pa3JiHHHOH. Tax, 
B pa3pe3ax 03epHbIX H GOAOTHblX OTAOXeHHH XaaHbHCKOH B03BbIUieHHOCTH Ha lOTO-BOC- 
Toxe 3 ctohhh MaxcHMyM enu b yxa3aHHbiii nepuoA BpeMeHH He BbipaxeH, npoaBnaacb 
ropa3AO no3xe — b nepBOH nonoBHHe Texymero TbicaHeneTHH. 3 to oGbHCHaeTCH paHHHM 
H HHTeHCHBHbIM pa3BHTHeM B 3TOM paHOHe nOACeHHOrO 3eMJie,aejlHH, npHBOflHBliierO K 

CBe^eHMio ejibHHKOB (MnsMeTc, 1983). flaAbHeuuiHH nepexoA k nameHHOMy 3eMJie^ejiHK) 
noBjiex 3a coGoh BOCCTaHOBJieHHe enbHHxoB h BTopHHHyio SKcnaHCHK) enu (lives, 
Maemets, 1987). C Apyroii ctopohm, HH3Koe coAepxanue nbuibubi enu MoxeT 6biTb 
o6ycjiOBJieHO noxanbHbiMH npHHHHaMH naHamacj)THO- 3 fla(f)HHecKoro xapaxTepa: oGuiup- 
HOCTbio OojiOTHoro MaccHBa, oco6eHHOCTbio ero BHyTpHnaHAuiacJ)THoro nonoxeiiHH (Top- 
(|)hhhk Ha BepuiHHe 03 a) (ManaxoBCKHH h ap*, 1983), ahGo (xax b HauieM cnynae) 
npeoOnajiaHHeM necxoB h cyneceu, GnaronpuHTCTByiomHx He ejiH, ho cocHe. Bhahmo, 
HeM-TO nOfloOHbIM o6l>HCHHeTCH H HH3KOe COAepxaHHe nbUlbUbl eAH B OTAOXeHHHX 30HbI 
SA2 H3 pacHHCTKH 6 jih3 a. Jlyxxu Ha p. Hmepe b JleHHHrpaACxoii oGn. (MaxcHMOB, 
CaBejibeBa, 1997). 

Elpe/iCTaBJiHeTCfl, hto MaxcHMyM enu He BbipaxeH h b HauieM cnynae (htoGm yTBepx- 
AaTb 3 to HaBepHHxa, HyxHO conocTaBHTb cnexTpbi ahGo Ana pa^a o 6 pa 3 uoB H 3 BepTH- 
xanbHoro pa 3 pe 3 a, Hero He AonycxaeT cneuH^uxa o 6 i>exTa, ahGo Ana xypraHOB pa 3 Horo 
B03paCTa). O^HaXO oGlUHe TeHACHUHH pa3BHTHa paCTHTeAbHOCTH toh snoxu Bee xe 
HaxoAaT oTpaxenue b Hecxonbxo Gonbuieu, Hexenu HbiHe, Aona ynacTua enu b cnexTpe. 
B nojib 3 y OTHeceHHH cnexTpa x TOMy hah HHOMy 0 Tpe 3 xy 3 ortbi SA2 roBopHT h 
H aGntonaeMaa nona ynacTua nemHHbi h uiupoxonHCTBeHHbix nopoA, b hacthocth nunbi h 
rpa 6 a (HeuuiTa^T, 1957; CepeGpaHbiii, 1971). 

TpaHHuy SA2/SA3 b npeAenax ceBepo- 3 anaaa Pocchh npHHaTo npoBOAHTb Ha ypoBHe 
CHHXeHHH XpHBOH eAH C OflHOBpeMeHHblM yBeAHHCHHeM AOAH yHaCTHH nblJIbUbl 6 epe 3 bl 
h/hah cochm (Bajix, 1971; Xothhcxhh, 1977). B HauieM cnynae o 6 e sth ApeBecHbie 
nopoabi AOMHHHpyiOT b cnexTpe, xoth Ana cochbi (a Taxxe oabxh) sto oGi>acHaeTca He 
CTOAbXO HCTOpHXO-XJIHMaTHHeCXHMH, CXOJIbXO CyryGo JiaHAUia(|)THbIMH npHHHHaMH. Co- 
macHO M. A. ryMaH (1983), py 6 ex SA2/SA3 MapxnpyeTCH Taxxe 3MnnpHHecxoH rpaHH- 
ueii noHBJieHHH nbuibubi xjieGHbix 3JiaxoB, cereTanbHbix h pyAepanbHbix cophhxob; nbiAbua 
nepBbix AByx H3 Ha3BaHHbix rpynn bhaob npncyTCTByeT h b HauieM cnexTpe. 3aMeTHM, 
hto b cxBaxHHe AOHHbix ouioxeHHH X-12 b 3 anHBe Bnpcxa (Fluppyc, Tacca, 1981) nbuibua 
Rumex , Artemisia h Plantago oGHapyxeHa Ha myGuHe 2.9 m (Hanajio SA2), a nbuibua 
xneGHbix 3JiaxoB — Ha rjiyGuHe 2.7 m (cepeAHHa—xoHeu SA2; BTopou BepxHHH Maxcu- 
MyM enu). OAHaxo 3 th pe 3 ynbTaTbi BpHA ah npoTHBopenaT AaHHbiM M. A. TyMaH: 
H3BecTHO, hto b ripHGaATHxe xyAbTypa 3eMAeAeAHH noAynHAa pa3BHTne paHbiue, HexeAH 
Ha ceBepo- 3 anaAe Pyccxoii paBHHHbl (JIaacHMep, 1983, h Ap.)* 

JDOih pa 3 pe 3 a Teocaape xpoHOAorHnecxoe nonoxeHHe rpaHHUbi SA2/SA3 onpeAeAHeTCH 
aatoh 1145 ± 65 a. h. (lives et al., 1968), aah pa 3 pe 3 a GoAOTa YAHAa — oxoao 1000 a. h. 
(no AaHHbiM HHTepnonauHH; HAbBec, CaBp, 1970), aah pa3pe3a Uy3u Ha ioro> 3 anaAHOM 
Gepery HyAexoro 03. — 1270 ±50 a. h. (Ilaan h Ap., 1981), aah ctoahxh HayMOBO — 
980 ±50 a. h. (ryMaH, 1983). OpueHTupyHCb Ha sth uucjipbi, mokho damupoeamb 
noepedenhyto noney Kypeana kohi^om VIII — HanajioM IX <?., hto cornacyeTcn c apxeono- 
niHecxHM|i npeAnocbuixaMH h OTHacTH Aaxe yTOHHHeT hx. 

PaccMOTpHM AeHAporpaMMy MaxcHMaAbHoro cjAiopucTHHecxoro cxoACTBa cnexTpoB no 
xpHTepHio ObepeHceHa — HexaHOBexoro (lOpueB, CeMXHH, 1980), nocTpoeHHyio aah 



o6pa3UOB H3 pa3pe30B, BXJIIOHeHHblX B XOppejiaiJHOHHyK) TaOjIHUy (cm. pHCyHOK). CneKTp, 
aHajiH3HpyeMbiM HaMH, npoaBJiaeT HaHOojibuiee cxoactbo c chhxpohhbim eMy cnexTpoM 
H3 nOHMeHHbIX OTJIOXeHHH p. IljnOCCbl 6jIH3 JX. BpOA (MaJiaXOBCKHH, 1978) — 81.8 %. 
IIomhmo reorpacfiHHecxoro coceACTBa hx cOjwxaeT bmcoxhh npoueHT nbuibijbi ojibxn 
(46—50 %). 3tot xe cfiaxTop oOycjiOBjiHBaeT H3BecTHoe necxodcmeo AByx AaHHbix 
cneKTpOB co bccmh ocrajibHbiMH; hx BKjnoHeHHe b o6luhh miacTep nponcxoAHT Ha ypoBHe 
cbh3h 76.7 %, TorAa xax ocHOBHaa nacTb cnexTpoB CBa3biBaeTca Ha ypoBHe 87 — 89 %. 
IIomhmo najiHHOcfuiopbi otjioxchhh y jx. EpoA 3HanHMoe cxoactbo c H3ynaeMOH HaMH 
fleMOHCTpnpyiOT naJIHHO(f)JIOpbI pa3HOBpeMeHHbIX OTJIOXeHHH paCHHCTKH 1 6jIH3 a. JlyXKH 
Ha p. Hmepe (73.3—76.7 %), noBepxHOCTHbix npo6 H3 oxpyxeHHa xypraHa (76.3 %), 
coBpeMeHHbix OTJioxeHHH 6 ojiot Teocaape h Yjinjia (70.1 %), pa3HOBpeMeHHbix OTjioxe- 
hhh CKBaxHHbi 1 y reocTaHUHH «)Kejie30» Ha bbicokoh noiiMe p. Jlyrn (69.1—70.0 %). 
CjieAyeT yxa3aTb, OAHaxo, hto h ypoBeHb cbh3h 76 % CjieAyeT CHHTaTb AOCTaTOHHo 

BbICOKHM, a Bee naJIHHO(|)JIOpbI B ueJIOM - ACMOHCTpHpyiOmHMH 3HaHHTeJlbHOe CXOACTBO 

MexAy co6oh, oOycnoBneHHoe xax toxacctbom TaxcoHOMHnecxoro cocTaBa, Tax h 
6oTaHHxo-reorpacf)HHecxoH h cfinoporeHeTHHecxoH OAHopoAHOCTbio TeppHTopHH. 

B npeAe/iax Anana30Ha cxoACTBa, onpeAenaeMoro BbiuieHa3BaHHbiMH cfiaxTopaMH, 
6onee TecHbie CBa3H MexAy najiHHOcfinopaMH 3anacTyio OTpaxaioT He cTOJibxo chhxpoh- 
HOCTb HX (naJIHHO(|)JIOp) (|X)pMHpOBaHHa, CXOJIbXO CXOACTBO BMemaiOmHX HX JiaH/Ulia(]3TOB. 
06 3tom CBHAeTejibCTByiOT He TOJibxo nepenHc^eHHbie Bbiuie uncfipbi, ho h aHajiH3 
CTpyxTypbi AeH^porpaMMbi b ue/iOM. HHane roBopa, pa3HOBpeMeHHbie OTJioxeHHa H3 
pa3pe30B, aHajiornHHbix no naHAinacjrrHOH npHyponeHHOCTH, Moryr 6biTb 6onee cxoahm 
no cocTaBy nbuibueBoro cnexTpa, Hexenn CHHxpoHHbie OTnoxeHHa H3 pa3pe30B, npnypo- 
neHHbix x HecxoxHM jiaH.aiiia^TaM, nycTb Aaxe h b npeAenax pernoHa, HeOojibuioro no 
CBoen npoTaxeHHocTH. 

HaxoHeu, oueHHM xjiHMaT Ha momcht co3aaHHa xypraHa. H3BecTHbi pa3Hbie, nacTO 
npoTHBopeHHBbie oueHXH xjiHMaTHHecxon oOcTaHOBxn xax Toro BpeMeHH, Tax h cyOaT- 
jiaHTHHecxon 3noxn b uejioM. EonbniHHCTBO aBTopoB CHHTaeT, hto Ha cfiOHe o6men 
TeHfleHUHH k yxy.auieHHK) xjiHMaTa b EBpone, BbipaxeHHOH b chhxchhh cpeAHeroAOBbix 
TeMnepaTyp npn OAHOBpeMeHHOM pocTe BJiaxHOCTH (HenuiTaAT, 1957; KpacHOB, 1971), 
b cepe^HHe nepnoAa SA BbwenaeTca HHTepBan cpaBHHTe/ibHoro noTenneHna, 3aBepuiHB- 
uiHHca = 1000—800 n. h. (Mohhh, IIIhujxob, 1979; TeneTa, CnnpnAOHOBa, 1981). 
IlepHOfl c VI no XII bb. nacTO onncbmaeTca xax «Majibin xjiHMaTHHecxHH onTHMyM» c 
6onee Ten/ibiM h pobhmm xnHMaTOM, Hexenn HbiHe. 

H3MeHeHna BJiaxHOCTH npn stom hochjih, cxopee, pernoHanbHbin xapaxTep, aocto- 
BepHoe B03pacTaHHe xoHTHHeHTajibHocTH xjiHMaTa npocnexHBajiocb nnuib b UeHTpajibHon 
EBpone (Mohhh, UIhuixob, 1979). OAHaxo B. H. TypMaHHHa (1979), onnpaacb Ha 
^aHHbie no AHHaMnxe rnaunanbHbix npoueccoB b Ajibnax, noApa3AenaeT BpeMa «Majioro 
onTHMyMa» Ha 2 nepno^a ^na Been Boctohhoh EBponbi: 1) V — VIII bb. — yBenHHeHHe 

BJiaxHOCTH H CHHXeHHe XOHTHHeHTajIbHOCTH XJIHMaTa; 2) VIII - XII BB. - yMeHbineHHe 

BJiaxHOCTH npn o6meM noTenjieHHH h yBejiHneHHH xoHTHHeHTajibHocTH, hto Haiimo CBoe 
OTpaxeHHe b jieTonncax (fleBaTOBa, 1986). 

CpaBHHTejibHaa MarxocTb xjiHMaTa b snoxy «Majioro xjiHMaTHHecxoro onTHMyMa» 
no3BOJiHjia oxeaHHHecxHM sjieMeHTaM c|)jiopbi npoHHXHyTb noji nojior ejibHHXOB b 3anaj^- 
hmx panoHax Pyccxon paBHHHbi; no 3aBepmeHHH nepnojia SA2 sth bh^bi BbinajjaiOT H3 
cnexTpoB, hto comacyeTca c xojiom cooTBeTCTByiomHx nbuibueBbix xpHBbix Ana paAa 
pa3pe30B b 3anaAHOH EBpone (ryMaH, 1983). JXna panoHa OojioTa Hnryjia (ioro-3anaA 
Octohhh) HanOojiee OjiaronpnaTHbiMH AJia pa3BHTHa TenjiojnoOnBbix bhaob npH3HaHbi 
HHTepBajibi 1600—1250 h 1100—900 ji. h. (Kocfxf) h Ap., 1983). 

BcJieA 3a «MajibiM xjiHMaTHHecxHM onTHMyMOM» HacTynnji HeOnaronpHaTHbiii xjiHMa- 
THHeCKHH HHTepBaji, H3BeCTHbIH KaK «MaJIbIH JieAHHKOBblH nepHOA», npOAOJIXaBLIIHHCa c 

XII—XV ao cepeAHHbi XIX b. (Mohhh, LHhuixob, 1979). 

AnbTepHaTHBHbiM aBJiaeTca MHeHHe H. A. XoTHHexoro (1977), cornacHO xoTopoMy 
HanHHaa c nocneAHen TpeTH cy66opeajibHoro nepnoAa xnHMaTHHecxaa oOcTaHOBxa Ha 
ceBepo-3anaAe Pocchh 3HannMO He MeHanacb. flaxe b MacniTaOe Been CeBepHOH EBpa3HH 
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upeBecHO-KycTapHHKOBbix TaxcoHOB H3 pa3pe30B ceBepa FIckobckoh o6ji. h conpeaejib- 
lio CiepeHceHa—HeKaHOBCKoro. 

ByeT HyMepauHH o6pa3UOB b Ta6/i. 2. 









BbimeynoMHHyTbie xojie6aHH5i KJiHMaTa Bbi3biBajiH jiniub nojjBHxcxH ropHbix jiejjHHKOB, He 
Bbixojja 3a paMKH TepMorarpoTHHecKOH cj)a3bi KjiHMaTHHecxoro UHKjia h He oxa3biBaji 
npHHUHnnajibHoro bjihhhhh Ha pacTHTejibHOCTb. Ilpn stom CHHxpoHHbie h ojjHOHanpaB- 
jieHHbie (xoth h pa3HOMacuiTa6Hbie) H3MeHeHHH TeMnepaTyp b pa3JiHHHbix pernoHax 
CeBepHOH EBpa3HH COnpOBOXCflaJIHCb aCHHXpOHHbIMH H pa3HOHanpaBJieHHbIMH H3MeHeHH- 
bmh BjiaxcHOCTH (Klimanov, 1987). K stoh Tonxe 3peHHH 6jiH3xa no3HUH5i JI. P. Cepe6- 
p^Horo (1971), CHHTaBmero, hto Ha ceBepo-3anane Pocchh b cy6aTjiaHTHHecxoe BpeM# 
HMejio MecTO JiHiiib B03pacTaHHe BJiaxcHOCTH KJiHMaTa npw nocTOHHCTBe TeMnepaTypHbix 
noKa3aTejieH h cxojjCTBe hx c coBpeMeHHbiMH. IIo jjaHHbiM MOjjejiHpoBaHHH (Klimanov, 
1987), b HHTepecyiomHH Hac nepnoj* cpejjHerojjOBbie TeMnepaiypbi, a Taxxce cpejume 
TeMnepaTypbi hiojih h flHBapa npeBbiuiajiH coBpeMeHHbie MeHee neM Ha 1 °C. KojinnecTBO 
ocauxoB b UeHTpajibHOM paHOHe Pocchh He OTJiHnajiocb ot coBpeMeHHoro, b KapejiHH — 
JiHiiib BpeMeHaMH npeBbiuiajio ero He 6onee neM Ha 50 mm/ida. 

ConocraBjiflfl BbimeH3Jio)xeHHbie mhchhh c nojiyneHHbiMH HaMH jjaHHbiMH, moxcho 
npejjnojioxcHTb, hto Ha momcht co3jjaHH5i xypraHa perHOHajibHbin KJiHMaT 6bui HecKOJibKO 
(ho He HaMHoro!) 6ojiee BJiaxtHbiM, neM Tenepb. 06 stom roBopHT: 

— 6ojiee Bbicoxafl, HexejiH HbiHe, jxojix ynacTHH b cnopoBO-nbuibueBOM cnexTpe 
nepHOH ojibXH h jwnbi, KOTopwe CHHTaiOTCH HHjmxaTopaMH 6jiaronpHHTHbix THJlpOTepMH- 
necKHX ycjioBHH (rejieTa, CnnpHflOHOBa, 1981), a Taxxce Typha latifolia\ 

— o6njiHe cnop pa3JiHHHbix bhjjob Sphagnum h npncyTCTBHe nbuibubi KycTapHHKOBbix 
6epe3, yKa3biBaiomHe Ha 6ojibmyK), HexcejiH HbiHe, axTHBHOCTb npoueccoB 3a6ojiaHHBaHH5i, 
hto oco6eHHO BaxcHO, yHHTbiBan «cyxoH» xapaxTep jiaHuma^Ta; 

— caM o6jihk norpe6eHHOH noHBbi: ee 3HanHTejibHaa (14 — 36 cm) MomHOCTb h 
BbicoKaa CTeneHb ryMycnpoBanHOCTH npn jierxoM MexaHHHecKOM cocTaBe. 

% Eojiee BbicoKax BJiaxcHOCTb KJiHMaTa cnoco6cTBOBajia ero mxtkocth, xa k sto h Tenepb 
Ha6jno,aaeTC5i b B0CT0HH0npH6ajiTHHCKHx panoHax. TeMnepaTypbi 6biJiH nyTb 6ojiee 
BbICOKH, HeXCeJIH HbiHe, HTO 6jiaronpH5ITCTBOBaJIO npOH3paCTaHHK) IIIHpOKOJIHCTBeHHbIX 
jipeBecHbix nopoj* h^ cjjopMHpOBaHHio jiecHbix coo6mecTB, o6orameHHbix HeMopajibHbiMH 
BHjiaMH. Bpaj* jih, oflHaxo, xax jieTHHe, Tax h 3HMHHe TeMnepaTypbi 6biJiH HaMHoro Bbime 
coBpeMeHHbix. BepoHTHO, hto Ha6jnoAaeMoe HaMH Hcne3HOBeHHe jih6o ocjia6jieHHe 
n03HUHH IIIHpOKOJIHCTBeHHbIX nOpOfl, a Taxxce B03M0XCHbie H3MeHeHHX paCTHTeJIbHOCTH 
np0H30LUJIH He TOJlbKO H He CTOJlbKO BCJiejJCTBHe H3MeHeHHH KJiHMaTa, CKOJIbKO nod 
npjiMbiM ejiujiHueM Hejioeeica , pojib xoToporo b TpaHC(J)opMauHH pacTHTejibHOCTH npomejj- 
hihx snox HejjooueHHBaeTCH. KaaHHOH Tonxe 3peHHx ckjiohhiotcx MHorne npn6ajiTHHCKHe 
aBTopbi, H3ynaa jjHHaMHxy pacTHTejibHOCTH h jiaHjmia^TOB b npejjejiax apeajiOB cbohx 
TpajIHUHOHHbIX KyjlbTyp. 


CocTae KyjibTypHOH $jiopi>i h peKOHCTpyxuHfl ycjioBHH 3eMJiejiejiHH 

Ilpn npocMOTpe o6pa3UOB yaanocb BbiHBHTb OTjjejibHbie nbuibueBbie 3epHa xpynHbix 
pa3MepoB, KOTopwe c yBepeHHOCTbio Moryr 6biTb OTHeceHbi k KyjibTypHbiM 3JiaxaM (rpynna 
Cerealia). Ochoboh juih onpeaejieHHa hx pojjOBOH npHHajyiexcHOCTH nocjiyxcnjia o6pa6oT- 
xa nbuibubi ceM. Poaceae , coaepacamaa onncaHHX 39 bhuob H3 33 poaoB xyjibTypHbix h 
JIHKOpaCTymHX 3JiaKOB C (|)OTOrpa(|)HXMH, BbinOJIHeHHbIMH Ha CBeTOBOM, a UJ15I HeKOTOpbIX 
bhaob — h Ha cxaHHpyiomeM ajiexTpoHHOM MHxpocxonax (TapaceBHH, 1983), a Taxxce 
STajioHHan KOJUiexuna npenapaTOB nbuibubi coBpeMeHHbix 3JiaxoB, xpaHamaacfl b EoTa- 
HHHecxoM HHCTHTyTe hm. B. JI. KoMapoBa (EHH) PAH. OoccnjibHbie nbuibueBbie 3epHa 
xpynHbix pa3MepoB cpaBHHBajiHCb c Han6ojiee 6jih3xhmh no Mop^ojiorHHecxHM npn3Ha- 
xaM nbuibueBbiMH 3epnaMH coBpeMeHHbix poaoB: Triticum , Secale , Hordeum , a Taxxce 
anocjjHTa Elytrigia repens , OTHeceHHoro x stoh ace rpynne no pa3MepaM nbuibubi. Bee 
Ha3BaHHbie TaxcoHbi, xpoMe BejiHHHHbi nbuibueBoro 3epHa, o6'beaHH*ieT cxouctbo ero 
(|)opMbi, a Taxxce cnjibHa# jih6o 3HaHHTejibHaa CMemeHHOCTb anepTypbi c iiinpoxoro KOHua 
3epHa. IIo 3TOMy npH3Haxy b aaHHyio rpynny He BXjnoHaeTcn OBec Avena , HMeiomnn JiHiiib 
cjierxa CMemeHHyio anepTypy, hto cyxcaeT xpyr pojiOB, HcnoJib3yeMbix jyi^ cpaBHeHHH. 
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HccJieaoBaHHe Mop^ojiorHH nbijibUbi BbiiueynoMHHyTbix coBpeMeHHbix poflOB 3JiaKOB 
nofl cBeTOBbiM MHKpocKonoM yica3biBaeT Ha TpyflHoyjiOBHMbin xapaxTep pa3JiHHHH Meatfly 
hhmh. IlocjieflHHe xacaiOTca onepTaHHH h pa3MepoB xa k anepTypbi nbuibueBoro 3epHa, Tax 
h BajiHxa, oxpyacaiomero anepTypy, a xpoMe Toro, TOJimnHbi 3Toro Bajinxa. flonojiHHTejib- 
hmm npH3HaxoM fljiH pa3rpaHHHeHHH poflOB HBjiaeTca CTeneHb npHnoflHjiTOCTH anepTypbi 
Hafl o6men noBepxHocTbio 3epHa; x coacajieHHio, stot npH3Hax He Bcerfla npocjieacHBaeTca 
Ha cfjoccHJibHbix 3epHax H3-3a 3axopoHeHHH hx b pa3Hbix nojioaceHHHX. Hame Bcero 3epH0 
(})0CCHJiH3Hp0BaH0 Tax, hto anepiypa BHflHa b njiaHe, H3-3a Hero HeB03M0atH0 H3MepHTb 
BbicoTy ee npnnoflHflTOCTH Hafl noBepxHocTbio. IlpH cjia6oH ace CTeneHH (J>occHjiH3auHH 
3epHO 6ojiee hjih MeHee coxpaHaeT o6i>eM h MoaceT 6biTb paccMOTpeHO b pa3Hbix 
nojioateHHHx. 

Ha ocHOBaHHH cbohx MopcJ)OJiorHHecxHX oco6eHHOCTeH eflHHHHHbie nbiJibueBbie 3epHa 
Cerealia- mna H3 o6p. 4, a Taxace H3 noBepxHOCTHbix npo6 6 h 7 (Ta6fl. Ill, 2—4) 
OTHecenbi HaMH x pofly Hordeum. 3th 3epHa oflHOcnopoBbie, AHueBHflHbie hjih npoflOJi- 
roBaTo-HHueBHflHbie, xpynHbie, juihhoh 49—52 h ujhphhoh 35 — 40 mxm; nopa b onepTa- 
hhh oxpyr/iaa, 11.9 — 14.0 mxm b flnaM., c oOoaxom, chjibho CMemeHa c uinpoxoro xoHua 
3epna; oTBepcTHe nopbi 3.9 — 5.0 mxm, b onepTaHHH oxpyrjioe; o6oaox nopbi OTHeTJiHBbin, 
c xopoino onepHeHHbiM cjiaOoBOJiHHCTbiM HapyacHbiM xpaeM; onepxyjiyM OTcyTCTByeT. 
3x3HHa 1.3 — 1.6 mxm tojii-uhhoh, OyropnaTon cxyjibnTypbi; noBepxHocTb 3epHa bojihhc- 
Ta5i; CTepaceHbxoBbiH cjioh npn HMMepcHH noHTH Hepa3JiHHHM. HaH6ojibiuee cxoactbo 
oOHapyaceHHbie nbuibueBbie 3epHa fleMOHCTpnpyioT c TaxoBbiMH flBypaflHoro hhmchh 
H. distichon (Ta6fl. Ill, 6)\ Ha (|)OTorpa(|)HH xoporno pa3JiHHHMO CTpoeHHe anepTypbi, 
6flH3Xoe x onncaHHOMy. 

ComacHO apxeojiorHHecxHM flaHHbiM, HHMeHb Hapafly c mhtxoh nmeHHueH Triticum 
vulgare npeoOjiaflaji b noceBax 3epHOBbix b npeflejiax Been BOCTonHoeBponencxon JiecHOH 
nojiocbi BnjioTb ao Hanajia—cepeflHHbi HbiHeuiHero TbicflHejieTHH, hto noflTBepacflaeTca 
HeOflHOXpaTHbIMH HaXOflXaMH 3epeH 3TOrO BHfla B pa3J!HHHbIX 3aXOpOHeHHHX (KnpbHHOB, 

1959; KpacHOB, 1971). 

OflHO H3 flByx nbuibueBbix 3epeH Cerealia- Tnna H3 noBepxHOCTHOH npo6bi 5 xax no 
cjjopMe h pa3MepaM, Tax h no xapaxTepy anepTypbi, oxpyaceHHOH y3XHM h cjia6o 
BbipaaceHHbiM oSoaxom, MoaceT 6biTb cpaBHHMO c nbijibuon Elytrigia repens (Ta6ji. Ill, 5); 
BecbMa BepoHTeH ee 3aH0C H3 noiiMbi p. JIhh hjih H3 6jiH3xopacnojioaceHHOH flepeBHH. 
flpyroe xpynHoe nbuibueBoe 3epHO (Ta6/i. Ill, 1) onpeflejieHO xax Secale cereale. Oho 
HM eeT BbiTHHyTO-sjuiHncoHflajibHyio (JjopMy, 55 mxm fln. h 40 mxm iunp., c oxpyrnon 
o6oaxoboh nopoH flnaMeTpoM = 11 mxm, CHJibHO cMemeHHOH c uinpoxoro xoHua 3epHa; 
OTBepcTHe nopbi flnaMeTpoM ~ 3.6 mxm, c HepoBHbiM xpaeM. 3x3HHa 1.2 mxm tojilu., 
noBepxHocTb ee MejixoOyropnaTafl. Ot nbuibueBbix 3epeH Hordeum , onncaHHbix Bbime, 
flaHHoe 3epH0 OTJiHHaeTCfl cBoen (JjopMOH, a Taxace Hecxojibxo MeHbiiiHMH pa3MepaMH 
nopbi h 6ojiee CHAbHOH ee CMemeHHOCTbio c uinpoxoro xoHua 3epHa, hto xapaxTepHO 
jiHiiib fljiH pofla Secale b otjihhhc ot Bcex npoHHX H3yneHHbix HaMH poflOB xyjibTypHbix 
3JiaxoB ObiBmero CCCP ( Triticum , Hordeum , Oryza , Zea , Sorghum , Avena). 

Ha MOMeHT OT6opa npo6 pacaHoe nojie HaxoflHJiocb b 0.7 xm ot xypraHa. OTcyTCTBne 
nbuibflbi pacn b o6pa3uax norpeOeHHon noHBbi 3axoHOMepHO, nocxojibxy ao XIII b. h. 3 . 
3tot BHfl He B03flejibiBajica Ha ceBepo-3anafle Pocchh b xanecTBe caMOCTOHTejibHOH 
3epHOBOH xyjibTypbi, BepoHTHO, OyflynH pacnpocTpaHeH JiHiiib b xanecTBe npnMecn b 
noceBax nuieHHUbi h HHMeHH (KHpbHHOB, 1959; KpacHOB, 1971). 

Hapflfly c nbijibuon Cerealia b o6p. 4 (norpe6eHHaH noHBa) h 6 (coBpeMeHHaa npo6a) 
OTMeneHbi nbuibueBbie 3epHa Fagopyrum , no CBoen Mopc})OJiorHH cxoflHbie c AByMJi BHflaMH 
3Toro pofla: xyjibTypHbiM F. esculentum (xpynHbie 3epna; Ta6ji. IV, 1) h copHbiM 
F. tataricum (MejixHe 3epHa; Ta6ji. IV, 4 — 7). flo nocjieflHero BpeMeHH rpennxa B03flejibi- 
liiacb Ha nacexe b a. Eepe3HO. Hto ao F. tataricum , to stot bha no Been Boctohhoh 
Espone CHHTaeTca peflXHM h cyry6o aflBeHTHBHbiM, BCTpenaiomHMCH npeHMymecTBeHHO b 
icceBax xyjibTypHoil rpeHHXH, ropa3flo peace pacn h OBca (UBejieB, 1996). PaHee nbuibua 
:: F. tataricum OTMenajiacb b no3flHecy6aTJiaHTHHecxHX (HanHHaa c X—XI b.) cjiohx 
: :epHO-6ojiOTHOH ctohhxh HayMOBO (ior Hcxobcxoh o6ji.; TyMaH, 1978, 1983; TyMaH, 



Xothhckhh, 1981). Bo3moxcho, noAoOHaa Merncaa nbuibua npn 6ojiee nonpoOHOM nccne- 
AOBaHHH Taxxce oxaxceTca npnHaAnexcameii F. esculentum. B STanoHHOM npenapaTe 
KyjibTypHOH rpenHXH (Ta6n. IV, 2) 6binn OTMeneHbi Ka k THnHHHbie KpynHbie 3epHa, Tax 
h 6ojiee MejiKne, cxoAHbie no pa3MepaM c HCKonaeMbiMH 3epHaMH cf. F. tataricum. Taxaa 
pa3Hopa3MepHOCTb nbuibueBbix 3epeH MOxceT 6biTb o6ycnoBneHa reTepocTHnneii (JIo3HHa- 
JIo3HHCKaa, 1936), noaTOMy Ana OKOHnaTenbHoro oTHeceHHa Menxnx nbuibueBbix 3epeH 
Fagopyrum k F. esculentum ah 6o F. tataricum HeoOxoAHMbi 6onee TmaTenbHbie nccne- 
AOBaHHfl Ha cxaHHpyiomeM sneKTpoHHOM MHKpocKone Ana BbiaBneHHa AononHHTejibHbix 
npH3HaKOB. B jik)6om cnynae c})aKT B03AenbiBaHHa rpenHXH HaponoM xynbTypbi aahhhmx 
xypraHOB BecbMa jno6onbiTeH, nocxonbicy yKa3biBaeT Ha HannHne ioxchmx HCTopnKO-Kyjib- 
TypHblX h/hAH TOprOBbIX CBA3eH. 

B 3aKJiiOHeHHe paccMOTpHM Bonpoc o CHCTeMax 3eMneAenna, npaKTHKOBaBninxca 
HaponoM xyjibTypbi aahhhmx xypraHOB. no oSmeMy mhchhio, 3to Morno 6biTb jiniiib 
noflceHHoe 3eMneAenHe (Kohcukhh, 1989), npncymee OonbLHHHCTBy HapoAOB JiecHOH 
nonocbi EBponbi BnnoTb ao Hanana cpeAHeBexoBba BKjnoHHTejibHo (neTpoB, 1968; Kpac- 
hob, 1971). flo caMoro Hanana XX b. npaxTHxa noAcenHO-onieBoro 3eMneAenHa coxpa- 
HHJiacb b HoBropoflCKoii o6ji. (Cchhob, 1984), Kapennn h Ohhjihhoth (Cajander, 1926). 
npw noxcore neca (cpy6jieHHoro jih6o 3acymeHHoro Ha xopHio) noMHMO pacHHCTKH 
ynacTKa noA noceB AOCTnranca eme pxA npenMymecTB: Ha 1—2 roAa noceBbi H36aBnanHCb 
ot copHHKOB OnaroAapa BbiropaHHio hx ceMaH (neTpoB, 1968), ynymuanca pexcHM 
MHHepajibHoro nHTaHHa pacTeHHH BcneACTBHe pacKHcneHHa noHBbi, yBenHneHHa coAepxca- 
hhh b Heil o6MeHHbix ocHOBaHHH, ynyHiueHHa TeMnepaTypHoro pexcHMa h pexcHMa 
AOCTyn hocth coeAHHeHHH a30Ta (PeiiHTaM, Moopa, 1983); jihuib na 2-ii toa noHBy HyxcHO 
6buio pbixjiHTb; ot 1 ao 3 neT nuieHHua h aHMeHb AaBann sahthmc ypoxcan (KpacHOB, 
1971). B AajibHeHineM nnoAopoAne noHBbi pe3KO CHHxcanocb BcneACTBHe Bbmoca nHTa- 
TenbHbix BemecTB, npn noxcore nepemeAniHX H3 CBa3aHHbix $opM b noABHXCHbie (PeiiHTaM, 
Moopa, 1983). YnacTOK HCTomanca h 3a6pacbiBanca Ha 15—25 jict; 3a sto BpeMa none 
3apacTano necoM hah xycTapHHKOM, BOccTaHaBjiHBaBiiiHM cBoiiCTBa noHBbi, 6nH3Kne k 
hcxoahmm. B OTcyTCTBne pana, coxh hah nnyra Taxaa arpoTexHHKa 6buia HanOonee 
peHTa6enbHoii, a 3anacTyK) h cahhctbchho bo3moxchoh. 

B HauieM cnynae npaxTHxa noncenHoro 3eMneAenna noATBepxcAaeTca 3HaHHTenbHbiM 
ynacTHeM b nbinbueBOM cneicrpe norpeOeHHoii noHBbi ApeBecHbix 6epe3 (4.4 %, c yneTOM 
cm5itoh nbuibubi — He MeHee 15.2 %), 3JiaxoB c MenKoii nbinbuoii Festuca- Tnna (6.8 % 
npoTHB 3.3 b coBpeMeHHOM cneicrpe) h Chamaenerion agustifolium (3.0 % npoTHB 1.1). 
TnnHHHbiii nyTb BoccTaHOBJieHHx neca nocne noncexH — ^opMHpoBaHHe BTopHHHoro 
6epe3HXKa (CeiiOyTHC, 1982; JIaacHMep, 1983) nepe3 BpeMeHHoe jcwnpeiiHO- nnn BeiiHH- 
KOBO-nanoBoe TpaBXHHCToe cooOmecTBO. 

OAHaxo ajix BOCCTaHOBJieHHx KopeHHbix TnnoB Jieca TpeOyeTex AnHTeJibHbiii 0Tpe30K 
BpeMeHH, 3anacTyK) H3MepxeMbin cTOJieTHXMH h MHoroxpaTHo npeBbimaiomHH BpeMx 
nepenora. MHoroKpaTHbie noBTopHbie noAceKH Benn k aKTHBH3auHH noA3onoo6pa30BaHH5i 
(JIaacHMep, 1983), k HeoOpaTHMOMy H3MeHeHHio ryMycoBoro coctohhhh noHBbi h, xax 
cneACTBHe, k ee nerpanaunH (hto ocoOchho xapaKTepHO Ann nerKnx — necnaHbix h 
cynecnaHbix — noHB), a BcneACTBne 3Toro — h k TpaHc^opMaunn pacTHTenbHocTH 
(flK)mo4)yp, 1970; HepTOB, 1981; PeiiHTaM, Moopa, 1981). 

noHBbi COCHXKOB CAOXCHbIX, CymeCTBOBaBIJLIHX B OKpyXCeHHH KypraHa, MOTAH OTAHHaTb- 
cx noBbiuieHHbiM nnoAopoAHeM (npn noBbimeHHoii xce «paHHMOCTH»; cm. Bbiuie) h noTOMy 
ObiTb oco6o npHBAexaTeAbHbi aax 3eMneAenHH. HeAb3a HCKAioHHTb, hto BepoxTHan cMeHa 
COCHXKOB CAOXCHbIX CymeCTByiOmHMH HbIHe OpyCHHHHbIMH np0H30UIAa He CTOAbKO b cnny 
H3MeHeHHii KAHMaTa, CKOAbKO non BAHHHHeM noAceHHoro 3eMAeAeAHH ah6o b cnny 
coBOxynHoro 3(|)(|)eKTa o6enx npnnHH. 6 

OAHaxo nodceunaji cucmeMa seMJiedenuA ne 6biJia djui djiunuoKypeaHHou Kyjibmypbi 
eduncmeeHHOu. H3BecTHa Koppenauna Mexyiy HaAHHHeM xcene3Hbix cepnoB h TarAOBoro 


6 B ioro-BOCTOHHOH 3 ctohhh, rae 3eMJieaejibHecKa5i Ky^bTypa pa3Bnnacb HaMHoro paHbiue, TaKaa CMeHa 
HanaJiacb eme b cy66opeajibHoe BpeMa (AaacHMep, 1983). 
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CKOTa h npaKTHKOH naxomnozo 3eMJieAejiHB (KpacHOB, 1971). KaK cepnbi, TaK h cxeneTbi 
jiouiaAen He pa3 oOHapyxceHbi b a^ihhhwx KypraHax; no HaiiiHM AaHHbiM, rnnoTe3a 
K). A. KpacHOBa noATBepxcAaeTca Taxxce npncyTCTBHeM cereTanbHbix copHaxoB h h3o6h- 
jineM Alnus incana b nbuibueBbix cnexTpax norpe6eHHOH noHBbi. 

H 3 cereTanbHbix copHaxoB b nepByio onepeAb otmcthm Centaurea cyanus , nbuibueBbie 
3epHa KOToporo OTMeneHbi xa k b «norpe6eHHOM» o6p. 4 (Ta6n. Ill, 7, 10), Tax h b 
coBpeMeHHOM o6p. 6 (Ta6ji. IV, 11, 12). CymecTByiOT HaxoAKH nbuibuw h MaxpoocTaixoB 
3Toro BHAa H3 UeHTpajibHon h CeBepo-3anaflHOH EBponw, AaTHpyeMbie BepxHHM ApnacoM, 
hto no3BOJiaeT npeAnonaraTb Hajinnwe oahoh H3 nepBHHHbix sxojiorHnecxHx hhuj C. cy- 
anus b nepnrjiHUHajibHOH 30He. OAHaxo 3aTeM nbuibua Bacnjibxa HaAOJiro Hcne3aeT H3 
rOJIOUeHOBbIX OTJIOXCeHHH EBpOnbI, BHOBb nOHBJIflflCb CHHXpOHHO C nOHBJieHHeM nblJIbUbl 
xjie6Hbix 3jiaxoB b cy66opeajibHoe (ajih iora CxaHAHHaBHH) jih6o cy6aTJiaHTHHecxoe (ajia 
P yccxofi paBHHHbi) BpeMH (ryMaH, Xothhcxhh, 1981). C yneTOM coBpeMeHHOH sxojiorHH 
C. cyanus (cneuHanH3HpoBaHHbiH copHax noceBOB pxcn) stot bha CHHTaeTca HHAnxaTopoM 
nauieHHOH xyjibTypbi. BbixcHBaHne Bacnjibxa Ha noAcexax MajiOBepoaTHO b cnjiy xax 
BbiropaHHfl ceM^H, Tax h xoHxypeHTHoro AaBJieHHfl co CTopoHbi HBaH-Haa h ajihhhoxop- 
HeBHLUHbix 3jiaxoB nocne 3a6pacbiBaHH5i noAcexn. Cxa3aHHoe cnpaBeAJWBO h juix cere- 
TanbHO-pyAepajibHbix oahojicthhxob H3 ceM. Chenopodiaceae (o6p. 2, 4) h Brassicaceae 
(o6p. 3): cymecTBOBaHHe Bcex sthx bhaob npeAnonaraeT HaJWHHe naxoTHbix 3eMejib (xoth 
6bi h He3HaHHTenbHbix no nnomaAn). 

CnexTp MecTOo6nTaHHH cepoii ojibxn Alnus incana npenMymecTBeHHO CB^ 3 aH co 
CTaponaxoTHbiMH 3 cmjihmh (KDpxeBHH h Ap., 1963; Hhuchxo, 1969; Cchhob, 1984; 
BacHJieBHH, 1985). IlepBHHHbie sxoTonbi A. incana , npnypoHeHHbie x yMepeHHO nepeyB- 
AaxcHeHHbiM cymHHxaM h mHHaM cxjiohob h ahhiu OBparoB, jiotob h aojihh JiecHbix 
pynbeB, b HecneAyeMOM panoHe OTcyTCTByioT. CepooJibiuaHHHXH BAOJib p. 5 Ihh Taxxce 
HeCOMHeHHO BTOpHHHbl, yHHTbIBafl 6jIH30CTb naiUHH. B03M0XCH0 npOH3paCTaHHe OJIbXH Ha 
cynecnaHOH noHBe, b tom nncne h noA nonoroM cocHaxa (hto h Ha6jnoAaeTCB ot Barman 
AO ceBepa Kapejinn), OAHaxo b sthx ycnoBHnx pocT ee yrHeTeH, UBeTeHne peAKo, noAJiecox 
HHxorAa He CMbixaeTca. OopMHpoBaHHe cepoojibmaHHHxoB Ha noAcexax b HarneM cjiynae 
Taxxce MajiOBepoHTHo: HanerxHX noHBax c BjiaroeMxocTbio, 6 jih3xoh tfnpoBaubHOH, onbxa 
MeHee xoHxypeHTOcnoco6Ha, HexenH 6epe3a. Jinn HopManbHoro cymecTBOBaHHH ojibxe 
Heo6xoAHM BOAoynop, jih6o cxanbHbiH hjih njiOTHomeOHHCTbin (xax Ha xapejibcxnx 
cenbrax h 03ax), jih6o cyniHHHCTbiH, b BHAe xota 6bi tohxoh npocjionxH, o6pa3yK)meHen 
nocne o6opoTa njiacTa (cm.: riojiaHcxan h Ap., 1935/1937). 

CpeAHee coAepxcaHne AOCTOBepHO onpeAejieHHOH nbuibubi A. incana b cnexTpax 
norpe6eHHon noHBbi xypraHa cocTaBjineT 3.8 %, eme 24.2 % npHXOAHTca Ha HeonpeAe- 
jieHHyio ao BHAa (cMHTyio) nbuibuy onbXH (b coBpeMeHHbix cnexTpax — cootbctctbchho 
4.2 h 15.1 %). AHaTOMO-MopcjDOJiorHHecxne pa3JiHHHa b CTpoeHHH nbuibuw A. incana h 
A. glutinosa He CTOJib BejinxH, HTo6bi o6ycjiOBJiHBaTb ee pa3AHHHyio coxpaHHOCTb. 
Pa3ACJIHB HHCJIO CMflTblX nblJlbUeBblX 3epeH OJlbXH B TOH xce nponOpUHH, B XOTOpOH 
coothochtch xojiHHecTBa AOCTOBepHO onpeAejieHHOH nbuibubi A. incana h A. glutinosa — 
3.8/18.4 (b coBpeMeHHbix npo6ax 4.2/12.4), nonyHHM 0.21(0.34). IIomhoxchb sth xosc})- 
4)HUHeHTbi Ha cooTBeTCTByiomne xojiHHecTBa cmatoh nbuibubi, b o6ohx cjiynaax nojiyHHM 
eme 5.1 % B03MO>KHoro ynacTHa A. incana. HToroBoe oueHOHHoe ynacTne AaHHoro 
BHAa — 8.9 h 9.3 % cooTBeTCTBeHHo njix norpeOeHHOH noHBbi h noBepxHOCTHbix npo6. 
Bhaho, hto 3th uncjjpbi enojine conocmaeuMu — h sto npn h3o6hahh cepoojibmaHHHxoB 
Ha 3ajiexcax b coBpeMeHHOM oxpyxceHHH xypraHa. Jlna cpaBHeHna: b cy6aTjiaHTHHecxnx 
(SA2) cnexTpax KapeAnn, rAe naxoTHoe 3eMJieAejme b VIII — IX bb. 3aBeAOMO He 
npaxTHXOBajiocb, aojih ynacTHJi o6oux eudoe omxu b cnexTpax cocTaBJiaeT: ajih iora 
KapeAHH — 7 — 8, ajia K>ro-3anaAa — 6, AJia nponnx panoHOB (rAe A. glutinosa peAKa 
jih6o OTcyTCTByeT) — <5 % (EjiHHa, 1981). 

Ilpn cboOoahom pocTe A. incana HannHaeT «nbuiHTb» b 10—15 jieT (rpo3AOB, 1952), 
b HacaxcAeHHH — Hecxojibxo no3)xe. 3 to He npoTHBopeHHT oueHxaM K). A. KpacHOBa 
(1971), npeAnojiaraBiuero Hajinnwe y xyjibTyp paHHero xcejie3a nepenoxcHoro (a He 
3ane>KHoro) 3eMneAejiHB c AJiHTejibHOCTbio nepenora 15—20 JieT. HTax, b xoHue VIII— 
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Hanane IX b. b6jih3h KypraHa, BepoaTHO, npncyTCTBOBajiH CTaponaxoTHbie (nepenoacHbie 
hjih 3ajie)KHbie) 3eMJiH, t. e. HMeno MecTO ue mojibKO nodcennoe , ho u naxomnoe 
seMJiedejiue , hto nouTBepxcuaeTca Haxojucon nbuibubi Centaurea cyanus n connacyeTca c 
rHnoTe30H KpacHOBa. flo chx nop BHeupeHne naxoTHoro 3eMJieue.riHfl Ha ceBepo-3anaue 

POCCHH aaTHpOBaJTOCb X-XII BB. H CBH3bIBaJIOCb C nOHBJieHHCM CJiaBHH (KnpbHHOB, 1959; 

TyMaH, 1978, 1983; lyMaH, Xothhckhh, 1981). 

Abtopw npH3HaTejibHbi A. B. IleTpoBy, B. K). Co6ojieBy h ynaLunMca OiaHueBCKon 
cneunajibHOH ihkojibi 3a noMomb npn opraHH3auHH h npoBeaeHHH pacKonox, T. H. Kjien- 
MeHOBOH h fl. B. ManaxoBCKOMy (CII6ry) 3a ueHHbie KOHcyjibTauHH b npouecce Hann- 
CaHH fl CTaTbH. 
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EoTaHHHecKHH HHCTHTyr hm. B. JI. KoMapOBa PAH riojiyneHO 21 V 1999 

HHCTHTyr npHpoflHoro h KynbTypHoro Hacne/uw MK PO — PAH 
CaHKT-fIeTep6ypr 


SUMMARY 

Vegetation image, climatic parameters, and principal features of agricultural technology were 
reconstructed for the northern part of the Pskov region (Nort-West Russia) at the end of the 1st 
milleniiim A. D. by means of pollen analysis of buried soil; the latter was taken from the Beryozno-I 
cemetery mound, created by a pre-Slavonian culture of the «long-mound people». The pollen spectra 
of fhe buried soil samples were compared with the recent spectra from the same area by means of 
one-way ANOVA. The vegetation of the area of the studied age is characterized by a combination 
of feathermoss pine forests, pine forests enriched in nemoral species of trees and shrubs ( Tilia , 
Corylus), peatmoss bogs, and black alder swamps, typical of present-day East Estonia and coasts of 
the Gulf of Finland. The mound is aged as late VIII—early IX cent. A. D. According to the existing 
palaeoclimatic models, briefly reviewed in the paper, the given period of time is principally similar 
to the present day in most parameters of air temperature and humidity. Hence, the observed vegetation 
changes seem to have happened due to man’s impact. The composition of cultivated (and also weed) 
pollen flora is being analysed; diagnoses for determination of Cerealia pollen grains at a genus level 
are given. The long-mound people practiced not only burning for cropping purposes but also 
ploughing; the latter is indicated by the presence of pollen of Centaurea cyanus and high proportion 
of gray alder pollen. 
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H3MEHHHBOCTB CHCTEMBI KOPPEJUmHH MOPOOJIOrHHECKHX 
IIPH3HAKOB. 2. nonyJIfllJHH BHflOB POflA LEUCANTHEMUM 
(ASTERACEAE) B IIPHPOflE H B YCJIOBHflX KYJIBTHBHPOBAHHfl 

N. S. ROSTOVA. THE VARIABILITY OF CORRELATION SYSTEMS BETWEEN MORPHOLOGICAL 
CHARACTERS. 2. POPULATION OF THE SPECIES OF THE GENUS LEUCANTHEMUM 
(ASTERACEAE) GROWING IN NATURAL AND CULTURAL CONDITIONS 


Ha npHMepe KOppe;nmHH npH3HaKOB no6era y 3 bh^ob poaa Leucanthemum noica3aHO bjihbhhc ycjiOBHH 
MecToo6HTaHHB nonyjiHUHH h bhjioboh cneuw^HKH Ha ypOBeHb o6ineH h comacoBaHHOH hsmchhhbocth 
HCC^eflOBaHHblX npH3HaKOB, Ha CTpyKTypy HX CBH3CH B HHflHBHiiyaJIbHOH H MeXCnOnyjlHHHOHHOH H3MCHHHBOCTH. 

HccjieaoBaHHe pacTeHHH 3thx bh/iob, BbipameHHbix H3 ccmhh KapnaTCKHx nonyjunuiH, noATBepziHjTo hx 
BH^OByio cneuH^HKy, a Taicxce oco6chhocth h3mchhhbocth HccneaoBaHHbix npH3HaKOB h CTpyKTypbi CBH3eH 
Mexcay hhmh. B yc^OBHHx KyjibTHBHpoBaHHH coicpamncH pa3Max H3MeHHHBOCTH 6o^biuHHCTBa npH3HaKOB no6era, 
KpoMe (})opMbi h pa3MepoB jiHCTbeB. FIoKa3aHa npHMeHHMOCTb Hcnojib30BaHHoro KOMnjieKca xapaKTepwcTHK juvt 
onHcaHHB o6HapyxceHHoro b npeaejiax noTOMCTBa pacTeHHii o/ihoh nonyjiHUHH Leucanthemum vulgare pa3HO- 
o6pa3HH no c{)opMe JiHCTbeB. CpaBHeHne npoaeMOHcrpHpOBano, hto CTpyKTypa CBjneft npH3HaKOB JiHCTbeB b 
HHUHBHUyaJlbHOH H MCTaMepHOH H3MCHHHBOCTH 3HaHHTeJTbHO pa3J!HHaeTCH. 

KjuoneBbie cnoBa: H3MeHHHBOCTb, KoppejnmHH, Leucanthemum. 

CpaBHHTejibHOMy aHajiH3y KoppejiRUHH b ecTecTBeHHbix nonyjiauHRx pacreHHH (b 
OTJIHHHe OT H3yneHHOCTH B 3TOM OTHOILieHHH KyjIbTypHblX (J)OpM) nOCBALIteHO OTHOCHTeJIb- 

ho He6ojibiuoe kojihhcctbo pa6oT. B paae HccjieflOBaHHH OTMenaiOTCH pa3JiHHH5i jinuib 
Mexoiy OTfleJIbHblMH KOS^X^HUHeHTaMH KoppejiHUHH 6e3 paCCMOTpeHHH nOJIHbIX MaTpHU % H 
o6mHX H3MeHCHHH CHCTeMbI CBH3eH. 

Han6ojiee noapoOHoe cpaBHHTe/ibHoe onncaHHe KoppejiflUHOHHbix MaTpnu npHBezjeHo 
b pa6oTax B. M. UlMHflTa (1963) Ha npeacTaBHTejiflx pozta Odontites , P. JI. Bepr, 
JI. fl. Kojiocoboh (1971), JI. fl. Kojiocoboh (1971a, 6, 1973) Ha BH^ax poaa Veronica , 
3. X. THH36yproM h E. 51. MnpoiiJHHHeHKO (1978) y Poa pratensis L. ABTopbi sthx 
H cc^eAOBaHHH He npHMeHHJiH KaKHX-JinOo cneunajibHbix mctoaob ko^hhcctbchhoh oueH- 
kh o6HapyxceHHbix pa3JiHHHH, OTMenaa Han6o.riee o6mne tchachumh H3MeHeHHH. B 
pa6oTax aMepHKaHCKHX 60TaHHK0B-3B0Jii0UH0HHCT0B J. Clausen, Hiesey (1960) h 
V. Grant (1971, 1975) Hcnonb30BaHbi HexoTopbie cxo^Hbie npneMbi cpaBHHTejibHoro 
OnHCaHHH CHCTeMbI KOppen^UHH y 6.TIH3KHX BHyTpHBHflOBbIX (J)OpM (BKJHOHaR HCn0nb30Ba- 
HHe ceneHHH KoppejiauHOHHoro UHJiHHflpa). 

Hccne^ya H3MeHHHBOCTb npH3HaKOB JiHCTbeB poOyponflHbix ayOoB KaBKa3a, K). JI. Me- 
:-naKHH (1966, 1971) oOHapyxcHJi, hto flHBepreHUHH nonyjiauHH no KOBapnauHOHHbiM 
viTpuuaM OKa3ajiacb 3HanHTejibHO MeHbuie, neM no cpeztHHM 3HaneHHRM, h, no mhchhk) 
L*repa, b OojibiueH CTeneHH o6yc.riOBJieHa pa3JiHHHHMH b pa3Maxe BapbHpoBaHHH. AHajiK3 
T**3eaeHHbix zjaHHbix noxasan, hto npn pa3Hbix MacuiTaOax H3MeHeHHH yBejinneHne 
tl'-’hh hh no o6ohm noica3aTe.riflM nponcxoflHT napajuie/ibHO, h MaxcHMajibHbie otjihhhji 
:iri-ATepHbi j\nn nonyjiHUHH pejiHKTOBoro Quercus hartwissiana Stev. 

"rr.biTKa bbccth HexoTopbie npHeMbi KOJiHnecTBeHHoro cpaBHeHHR KoppejiHUHH npH- 
.THCTbeB y HeCKOJIbKHX BHZtOB ^eKOpaTHBHblX ApeBeCHblX npn HX HCCJiejJOBaHHH B 
reorpacJ}HHecKHX TOHKax (b tom nncne npn HHTpoayKUHH b XnOnHax) c^eJiaHa b 
A. B. Ky3bMHHa (1988). Abtop npe^JiaraeT bbccth xapaKTepncTHKH CHCTeMbI 





CBH3eH: «K0ppeJI5IUH0HHafl njIOTHOCTb» H «paCXO^HMOCTb», KOTOpbie Onpe^eJlHIOTCH KaK 
epe^HHe apH(J)MeTHHeCKHe nOJIOXCHTeJlbHblX H OTpHUaTeJIbHblX X03(J)C{)HUHeHT0B KOppeJlH- 
uhh. HecMOTpa Ha HCKyccTBeHHOCTb Taxoro pa3zjejieHHa, aBTopy yaanocb o6HapyxcHTb 
HexoTopbie o6mne tchachumh: noBbiiueHHe CHJibi CBH3ew Mexczjy HCCJiexioBaHHbiMH npn- 
3HaxaMH b nepnoflbi HaH6ojiee HHTeHCHBHoro pocia jiHCTbeB, a Taxxce b He6.riaronpHflTHbix 
yCJIOBHXX. 

B HexoTopbix pa6oTax 6e3 cneunajibHoro aHajiH3a h kojimhcctbchhoh oueHXH onHcaHbi 
pa3JiHHHH Mexcay nonyjixuHXMH hjih 6jih3khmh TaxcoHaMH no xoppejixuHXM HccneflOBaH- 
Hbix aBTopaMH Mop(j)OJiorHHecKHX npH3HaKOB (Haber, 1984 — Pyrola minor L., P. asa- 
rifolia Michx. h rn6pHflbi Mexcay hhmh; A6ztypa3axoBa, 1985 — 4 BHfla poaa Primula ; 
IleeB, 1985 — nonyjixuHH Dactylis glomerata L. subsp. glomerata ; Kirsten, Van Delden 
Wilke, 1987 — nonyjixuHH Plantago lanceolata L. H3 pa3Hbix MecTOo6nTaHHH; Platen- 
kamp, Shaw, 1992 — noTOMCTBa H3 2 KOHTpacTHbix nonyjixuHH Anthoxanthum odoratum 

L.). 

M. Grant, J. Antonovics (1978) onncajin pa3JiHHHX b xoppejixuHflx no 15 Mopcfxxrio- 
rHHecKHM npH3HaxaM Mexcay 3 nonyjixuHHMH Anthoxanthum odoratum. B nepn^epHnec- 
xoh nonyjixuHH OTMeneHO cHnxceHHe ancnepcHH Hccjie^OBaHHbix npn3HaKOB h cnjibi 
CBH3en Mexcay hhmh (no cpaBHeHHio c ueHTpajibHon). 

HccjieAOBaHHe B. H. rionyxHOBOH (1985) 2 nonynxuHH Hieracium pilosella L. noxa- 
3ano, hto b 6o.riee «mojio;*oh» h HaxoflxmeHCx, no mhchhio aBTopa, b 6o.riee 6jiaronpHXT- 
Hbix ycnoBHxx 6o;ibmHHCTBO KoppenxuHH BbipaxceHO cn/ibHee (hto BnojiHe cornacyeTca c 
yBe/iHHeHHeM pa3Maxa h3mchhhbooth). 

B pa6oTe B. H. nojiyxHOBOH h E. Jl. JIio6apcxoro (1985) npoaHajiH3HpoBaHbi xoppe- 
jixuhh MexcAy hhcjiom, Maccon h pa3MepaMH nncTbeB h no6eroB b pa3Hbix nonynxunxx 
Potentilla anserina L. h Lysimachia nummularia L. Y o6ohx bhaob ycjiOBHX mcctoo6h- 
TaHHX bjihxiot He mribxo Ha cpeflHHe 3HaneHHx Hccne.aoBaHHbix npH3HaxoB, ho h Ha hx 
H3MeHHHBOCTb, a Taxxce Ha ypoBeHb h cTpyxTypy CBX3eH. 

L. Venable, A. Burquez (1989, 1990) Ha 6 nonyjixunxx Heterosperma pinnatum 
( Asteraceae ) b npHpbflHbix ycnoBnxx h b ceMbxx noTOMCTB H3ynajiH H3MeHHHBOCTb h 
KoppenxitHH npH3HaxoB ceMXHOx, couBeTHx h Bcero pacTeHHx. ABTopbi npHBOflXT pe3yjib- 
TaTbi cpaBHeHHx BHyTpn- h MexcnonyjixuHOHHbix xoppejixuHH, (JjeHOTHnHnecxHX h reHe- 
THHecKHx KoppenxuHH, a Taxxce rnnoTeTHHecKOH xoppejiauHOHHOH MaTpnubi. 

Hccne,aoBaHHe A. A. Siddiqui c coaBT. (1993) bh^ob poaa Terminalia noxa3ano 
CHjibHyio CKoppennpoBaHHOCTb Bcex pa3MepHbix xapaxTepHCTHx jiHCTbeB h ycTbnu Ha hhx, 
CXOAHyiO B (J)eHO- H B reHOTHnHHeCKOH H3MCHHHBOOTH. 

T. C. HHKOjiaeBCKax (1994), V. C. OjiHMnneHKo c coaBT. (1999) onncajin ocoOeHHoc- 
th KoppenxuHH b pa3Hbix noKoneHHXx nocne HH^yunpoBaHHoro MyTareHe3a b nonyriflUHH 
Festuca pratensis Huds. Kax ochobhoh cpaBHHBaeMbin noxa3aTe.rib npHBOflHTca «hhcjio 
nap xoppejinpyiomHx npH3HaxoB» (6e3 yxa3aHHx xoHxpeTHbix npH3HaxoB, a Taxxce 
pa3JiHHHH no cnjie CBX3en). 

R. Ecker c coaBT. (1994) HccneflOBajiH reHeTHHecxne h (JjeHOTHnHHecxne xoppejixitHH 
npnpocTa, zyiHHbi Mexcaoy3JiH5i, ^HaMeTpa no6era, uiHpHHbi nncTa, othhm nepnoxia 
BcxoAbi—uBeTeHHe y poflHTejibcxHX cJ)opM h th6phaob Eustoma grandiflorum Shinn. 
(Gentianaceae). B reHeTHnecxon h3mchhhbooth coxpaHxeTca ocHOBHoe HanpaBJieHHe 
pa3JiHHHH, xapaxTepHbix juin poflHTejibCXHX $opM. B (JjeHOTHnHnecxoH H3MeHHHBOCTH 
HanOonee CTaOnjibHbi xoppennunn npnpocTa, HHCJia h ajihhbi Mexc^oy3JiHH; no-BH^HMOMy, 
b ocHOBe 3 thx 3aBHCHMOCTeH nexcaT o6mne Mop(J)oreHeTHHecxHe 3axoHOMepHOCTH, He 
HapyuiaeMbie npn rnOpH^HsauHn. 

HccneflOBaHHe nonyjixuHH xcepoc|)HTHoro pacTeHHx Cakile edentula (Bigel.) Hook, 
var. lacustris (Dudly, 1996a, b) H3 MecTOo6HTaHHH, pa3JiHHaiomHxca no B/iaxcHOCTH, 
BXJiiOHajio xapaxTepHCTHXH TpaHcnHpauHH h (J)OTOCHHTe3a, 6HOMaccbi, njiomaflH njiacTHH- 
xh nncTa, (|)eHOTHnHHecxHe h reHeTHHecxne xoppenxuHH Mexc^y hhmh b npHpozjHbix h 
xoHTpojinpyeMbix ycjiOBHxx. Abtop yxa3biBaeT, hto TOJibxo b ycjiOBHxx ^ecfjHUHTa BJiarn 
npoxBjixnacb 3HaHHTejibHax nonoxcHTejibHax xoppenxuHx Mexc^y 3c})c})exTHBHOCTbK) hc- 
nonb30BaHHx boam h nnoma^bK) nncTbeB. B to xce BpeMx sbojiiouhx npHcnoco6neHHOCTH 
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K fle(f)HUHTy BJiarH npOHCXOflHJia Ha OCHOBe nOBblllieHHfl 3(f)(})eKTHBHOCTH HCn0Jlb30BaHHH 
Bo^bi napajuiejibHo c coKpameHHeM nnomaan JiHCTbeB, hto BbiHBJiaeTCfl jinuib npH 
cpaBHCHHH nonyjiauHH, t. e. MexcnonyjinuHOHHbie cbjbh OTiinnaiOTCfl He TOJibKO ot 
( fteHOTHnHHeCKHX, HO H OT reHOTHnHHeCKHX BHyTpHnonyjIHUHOHHbIX. 

B npe,m>wymeM cooSmeHHH (PocTOBa, 1999) 6buin paccMOTpeHbi noaxojtbi k cpaBHH- 
TejibHOMy aHajiH3y chctcm cBjoen y pa3Hbix oStjCktob hjih b pa3JiHHaiomHxcfl ycjiOBHax. 
Ha npHMepe ecTecTBeHHbix nonyjiauHH Leucanthemum vulgare Lam. aeTajibHO noKa3aHbi 
nocjieflOBaTejibHbie 3Tanbi aHanH3a b cooTBeTCTBHH c npe^yioxceHHbiM aBTOpoM sbphcth- 

HeCKHM nOflXOflOM k npo6jieMe KOJIHHeCTBeHHOH OUeHKH CXOflCTBa KOppeJIflUHOHHbIX 
MaTpHu. AHajiH3 nonyjiauHH H3 pa3Hbix reorpacf)HHecKHX tohck h TnnoB MecTooOnTaHHH 
noKa3aji, hto pa3JiHHHH ypoBHH h cTpyKTypbi CBjnen Mexcjiy npH3HaxaMH no6era y stoto 
BH^a onpeAeji«K)TCH maBHbiM o6pa30M ocoOchhoctamh MecTooOnTaHHH. B 6ojiee 6;iaro- 
npHHTHbix ycjiOBHHx yBejiHHHBaiOTCfl pa3Mepbi no6era h ero nacTen, CHHxcaK)TCH H3MeH- 
HHBOCTb H CHJia CBH3CH MOKfly HCCJieflOBaHHbIMH npH3HaKaMH. 

UejibK) ^aHHoro cooOmeHHH HBjiaeTCfl aHajiH3 h cpaBHeHne ocoOeHHOCTen o6mero h 
corJiacoBaHHoro BapbnpoBaHHH y 3 bhjjob pojta Leucanthemum L. H3 ecTecTBeHHbix 
nonyjnmHH Ha TeppHTopHH YxpaHHCKHx KapnaT h b ycjiOBHax noceBa, b HHflHBHflyajibHOH 
h MexnonyjiHUHOHHOH, a Taxxce b HHjjHBHjjyajibHOH h MeTaMepHOH h3mchhhbocth. 

MaTepnaji h MeTOjuma 

cpaBHHTejibHoro aHajiH3a h3mchhhbocth mHpoKO pacnpocTpaHeHHoro BHjja Leu¬ 
canthemum vulgare Lam. h flByx SHjjeMHHHbix KapnaTCKHX bhjjob stoto poaa — L. wald- 
steinii (Sch. Bip.) Pouzar (= L. rotundifolium (Waldst. et Kit.) DC.) h L. subalpinum 
(Schur) Tzvel. — Hcnojib30BaHbi pacTeHHH, co6paHHbie b KapnaTax b oKpecTHOCTax 
c. HlenoT (6a3a MepHOBHUKoro rocyaapcTBeHHoro yHHBepcHTeTa), Ha TeppHTopnn Kap- 
naTCKoro 3anoBej*HHKa okojio r. BopoxTa (ToBepjiflHCKHH MaccHB) h Ha npnjieraiomHX 
TeppHTopnax (5I6jiohhukhh nepeBaji, xpe6eT JJparoOpaT h jtp.). 

Bbi6opKH L. vulgare co6paHbi b JiecHOM nonce, b 6ojibiiiHHCTBe cjiynaeB b Henocpejj- 
CTBeHHOH 6jih30Cth k MecTaM npoH3pacTaHHH L. waldsteinii , ho *b 6o;iee OTKpbiTbix 
MecTOoGnTaHHHX (b 5 nyHKTax, 29 BbiGopox, 11000 pacTeHHH). L. waldsteinii pacTeT 
npenMymecTBeHHO b JiecHOM nonce, b 3aTeHeHHbix h BJiaxcHbix MecTax. Cpejm 17 BbiOopox 
L. waldsteinii (h3 6 nyHKTOB, 1200 pacreHHH) Jinnib ojtfia coOpaHa Ha BbipyOxe h flBe •— 
Bbiuie JiecHoro nonca: ckjioh ropbi ToBepjia h xpe6eT IIInHUbi (MaccHB HepHoropa, k iory 
ot noJiOHHHbi FIoxcHXceBCKaH; paflOM c nonyjiHUHen L. subalpinum). L. subalpinum b 
npejtejiax YKpaHHCKHX KapnaT H3BecTeH h 6bui co6paH H3 jxnyx tohck: Ha xpeOTax LUnnubi 
(MaccHB HepHoropa) h JlparoOpaT (okojio r. EjiH3HHua), 1600—1800 m Hajt yp. m., Ha 
pa3Hbix ynacTKax KpyTbix KaMeHHCTbix ckjiohob (Bcero 11 BbiOopoK, 810 pacTeHnn). 

CpaBHeHne nonyjinuHH pa3Hbix bhjjob npoBOflHJin no bccm BbiOopKaM, a jyin Koppejin- 
unoHHoro aHajiH3a 6buiH OToOpaHbi BbiOopKH o6i>eMOM ot 40 jjo 200 pacTeHHH (1 no6er 
c pacTeHHH). 

nojtpoOHoe nccjiejtoBaHHe, BKjiK)HaBuiee He TOJibKO jtecj)HHHTHBHbie pa3Mepbi ochob- 
hhx HacTeii no6era, ho h jumaMHiey hx cf)opMHpoBaHHH, npoBejiH npn BbipamHBaHHH 
pacTeHHH Bcex 3 bhjjob Ha onbiTHbix jtejwHKax BnojiorHHecKoro HHH CaHKT-IleTepOypr- 
ckoto rocyjtapcTBeHHoro yHHBepcHTeTa b OrapoM neTepro(f)e. CeMeHa (h3 c6opoB b 
KapnaTax) npopamnBajiH b nauiKax IleTpH h npopocTKH BbicaxtHBajiH b nnKnpoBOHHbie 
hlixhkh, a 3aTeM — Ha jtejiHHKH (10 cm Mexcjty pacTeHHHMH b pnjty, 30 cm Mexcjjy pnjtaMH). 
CoxpaHeHne nopnjjKa pa3MemeHHH pacTeHHH no3BOJiHJio noJiyHHTb nojiHyio xapaKTepnc- 
THKy Kaxcjjoro H3 hhx ot HanajibHbix STanoB pocTa Jto KOHua 2-ro rojja xch3hh. YneT 
npH3HaKOB no6era, aHajiornHHbix Hcnojib30BaHHbiM jura npHpojtHbix nonyjiHUHH, y pacTe¬ 
HHH L. vulgare npoBojtHJiH b 1-h, y pacTeHHH KapnaTCKHX SHjteMHKOB — bo 2-ii rojt xch3hh. 
Bcero b sxcnepHMeHTe 6buio 472 pacTeHHH L. vulgare , 168 — L. waldsteinii , 171 — 
L. subalpinum. 

PacTeHHH L. vulgare Omjih npejtCTaBjieHbi 3 BapnaHTaMH: 1) oOmnn c6op, 2) noTOM- 
ctbo ot 5 pacTeHHH c HanOojiee tcmhoh (TeMHO-KopHHHeBon) KaiiMOH Ha JiHCTOHKax 
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o6epTKH, 3) noTOMCTBo ot 5 pacTeHHH c HaH6ojiee cbctjioh (xcejiT0-3ejieH0H) kbhmoh 
JIHCTOHKOB o6epTKH. 

Y 95 pacTeHHii L. vulgare npoBejiH 6ojiee neTajibHoe HCCJieuoBaHne h3mchhhbocth 
cJjopMbi h pa3MepoB jiHCTbeB; aHajiH3HpoBajiH no 3 jincTa c Kaacnoro pacTeHHH. B 
cneunajibHO ccfjopMHpoBaHHoii Bbi6opKe H3 20 pacTeHHH c HanOoJiee pa3JiHHaiomeHCfl 
cJjopMon njiacTHHKH JincTa nccjieAOBajiH ot 4 —6 no 9 JiHCTbeB c Kaamoro. 

Bcero b nccjienoBaHHH 6buio Hcnojib30BaHO 36 npH3HaKOB h 10 BbiHHCJieHHbix no hhm 
HH^ eKCOB (Ta6jl. 1). 


TABJIMUA 1 

HccjiejioBaHHbie npH3HaKH 3 bhhob pona Leucanthemum 


Ng 

llpH3HaK 

OGo3HaHeHHe 

1 

06man BbicoTa no6era, cm 

H 

2 

Hhcjio JiHCTbeB Ha no6ere 

N, 

3 

ftfiHHa MaKCHMajibHoro JincTa Ha no6ere, mm 

ll 

4 

IllHpHHa MaKCHMajibHoro JincTa Ha no6ere, mm 

Wi 

5 

Hhcjio 3y6uoB Ha 2 cm Kpan JincTa 

z 

6 

YjUIHHeHHOCTb JIHCTa = lj/Wi 

1/w 

7 

/JjiHHa BepXHero Me>Knoy3JiHH 

hi 

8 

OmocHTejibHaH jyiHHa BepXHero Mexnoy3JiHH = hi/H 

h\% 

9 

iJjiHHa cpeaHero Me>Kaoy3JiHH = (H - hj)/(b - 1) 

h 

10. 

Hhcjio y3JioB 6e3 GoKOBbix noberoB (ot ocHOBaHHH) 

sho 

11 

OTHOCHTeJIbHblH ypOBeHb BeTBJieHHH = Sho/Nj 

sho% 

12 

Hhcjio H3biHKOBbix ubctkob Ha ueurpajibHOM coubcthh 

fl 

13 

flnaMeTp jiHCKa ueHTpajibHoro coubcthh, mm 

di 

14 

OeHo4>a3a ueHTpajibHoro coubcthh, 6ajuibi 

ph 

15 

OKpacKa KanMbi jihctohkob oGepTKH, 6ajuibi 

q 

16 

HHTeHCHBHocTb aHTouHaHOBOH OKpacKH noGera, Gajuibi 

a 

17 

HHTeHCHBHocTb onymeHHH no6era, Gajuibi 

pb 

18 

/JjIHHa OTTH6a H3bIHKa, MM 

ti 

19 

IllHpHHa OTTH6a H3bIHKa, MM 

t 2 

20 

flHaMeTp Jioxca coubcthh Ha cpe3e, mm 

si 

21 

TojimHHa jioxca coubcthh Ha cpe3e, mm 

S2 

22 

YjUIHHeHHOCTb H3bIHKa = ti/t 2 

t/t 

23 

OopMa jioxca coubcthh = sj/s 2 

s/s 


B yCJIOBHHX KyJCbTHBHpOBaHHH 


24 

Hhcjio po3eTOHHbix JiHCTbeB b pa3Hbie cpoKH h Bcero 

N te 

25 

Hhcjio 3y6uoB Ha ruiacTHHKe nepBbix (I—VII) JiHCTbeB 

Zi ~ zyn 

26 

Hhcjio jionojiHHTejibHbix tohck pocTa b p03eTKe 

C 

27 

IIojioxceHHe JionojiHHTejibHbix tohck pocTa (HOMep JincTa) 

N c 

28 

Hanajio ubctchhh rjiaBHoro no6era, hhh 

T 

29 

BbicoTa noGera b Hanajie 2-ro rojia 2CH3HH, cm 

h 2 

30 

Hhcjio no6eroB k KOHuy 2-ro rojia XCH3HH 

n 2 

31 

Macca noGeroB k KOHuy 2-ro rojia XH3HH, r 

w 

32 

BbicoTa MaKCHMajibHoro noGera k KOHuy 2-ro rojia XH3HH, cm 

Umax 

33 

Macca 1 noGera k KOHuy 2-ro rojia XH3HH, r 

Wj 

34 

flnaMeTp noGera y ocHOBaHHH k KOHuy 2-ro rojia XCH3HH, mm 

D 


flonoJiHHTejibHbie npH3HaKH JiHCTbeB 


35 

06iuan juiHHa JincTa (c HepeuncoM), mm 

lb 

36 

PaCCTOHHHe OT BepxyiUKH IUiaCTHHKH HO MeCTa MaKCHMaJIbHOH UIHpHHbl 

Imax 


4 EoTaHunecKHU xypHaji, N« 1, 2000 r. 
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TAEJIHUJA 1 ( npodoADtcehue) 


Ns 

npH3HaK 

06o3HaneHMe 

37 

OTHOCHTejIbHOe paCCTOSHHC OT BepxyillKH IUlaCTHHKH flo MeCTa MaKCHMaJIbHOH 
EIHpHHbl = l max /l, 

^max 

38 

LIlHpHHa IUlaCTHHKH 6e3 3y6U0B, MM 

W* 

39 

«H3pe3aHHCKTb» xpaa njiacTHHKH = w^/wi 

w*/w 

40 

06mee hhcjio 3y6uoB Ha ruiacTHHxe 

Zs 

41 

Yroji y ocHOBaHHH ruiacTHHKH, rpaa. 

Ul 

42 

Yroji y BepxyillKH iuiacTHHKH, rpaa. 

7s 

43 

rijioma^b jmcTa 

44 

«Ko3(J)(l)HUHeHT 3anojmeHHOCTH» (oTHomeHHe iuioma^H jiHCTa k ruioma^H 
onncaHHoro npaMoyrojibHHKa) 

V S/q 

45 

llepHMeTp xpaa JiHCTa 

P 

46 

«Ko3(})(l)HUHeHT H3pe3aHHOCTH» KpaH JiHCTa (OTHOUieHHe nepHMeTpa JiHCTa K 
nepHMeTpy onncaHHoro npaMoyrojibHHKa) 

P/q 


IIpHMeHaHHe. llpH 3 HaKH S h S/q npHBeaeHU k jiHHeHHOMy Bimy. 


HeKOTopwe npH3HaxH oneHb CHJibHO xoppejinpoBajin c pa3MepaMH pacreHHa h 
A pyrHMH noKa3aTe;iHMH, noaTOMy b aHajiH3 BXjnoneHbi TOJibKO cooTBeTCTByiomHe HHuexcbi 
(npH3HaKH Ns 7, 10, 36, 38, 45). OcHOBHbie xapaxTepncTHxn no6era (Ns i—4 } 6, 8, 9, 
11—13) aHajiH3HpoBanH £Jia Bcex BbiOopox, HexoTopbie npH3Haxn coubcthh — juia 
cpaBHHTejibHOH xapaKTepncTHKH BHflOB (Ns 18—23). Ilpn H3yneHHH pacTeHHH b noceBe 
6buiH BBe^eHbi flonojiHHTejibHbie xapaxTepncTHxn Bcero pacreHHa h no6era (Ns 24—34), 
b tom HHCJie b nepnoa HanajibHoro pocTa (Ns 24—27). flna aHajiH3a h3mchhhbocth 
pa3MepoB h cf)opMbi jiHCTbeB Taxxce 6buiH nojiyneHbi 6ojiee noapoOHbie xapaxTepncTHxn 
(Ns 35 — 46), nacTHHHO (Ns 43 — 46) — c ncnojib30BaHHeM TejieBH3HOHHoro aHajiH3aTopa 
H3o6paxceHHH (TAY; BacHJibeB, PocTOBa, 1977). 

npw aHajiH3e nojiyneHHbix aaHHbix 6buiH HcnoJib30BaHbi Taxne CTaTHCTHnecxne noxa- 
3aTe;iH, xax cpeuHee apncfiMeTHHecxoe (X), cpeuHee xBaapaTHHHoe OTXjiOHeHne (S x ), 
xo3(|)cJ)HUHeHT BapnauHH (CV, %). Bwhhcjihjih nojiHbie xoppejiaunoHHbie MaTpnubi h no 
hhm cpeAHne xoacjxjjHUHeHTbi AeTepMHHaiiHH npn3HaxoB (R? h ), a Taxxce npHMeHajw aHann 3 
TJiaBHblX XOMnOHCHT UJia CpaBHeHHH BblOopOX pa3HbIX BHUOB H npn aHaJTH3e H3MeHHHBOCTH 
JiHCTbeB. CpaBHeHHe chctcmw xoppejiaunn npoBOOTJiH no ypoBHio CBH3eH (R? h ) h no hx 
CT pyxType. CTpyxTypHoe cxouctbo H3MepajiH bcjihhhhoh r z (xo3(fxf)HUHeHT xoppejiaunn 
Mexcay z-npeo6pa30BaHHbiMH MaTpnuaMH 6e3 anaroHajibHbix sjieMeHTOB hjih Mexcay hx 
CTOJ iOuaMH, cooTBeTCTByiomHMH cbh3hm oT^ejibHbix npH3HaxoB). ffj ia rpynn MaTpHU 
npHMeHHJiH aHajiH3 rjiaBHbix xoMnoHeHT no «btophhhoh MaTpnue» r z , h Toraa o6iuhm 
noxa3aTejieM cxoacTBa cayxouia BejiHHHHa ancnepcnn nepBOH rnaBHOH xoMnoHeHTbi 
(c})axTopa cxoacTBa MaTpnu — FD b %). CTpyxTypa cBa3en npeacTaBjieHa Moanc|)HUHpo- 
BaHHblMH CeneHHHMH XOppeJIHUHOHHOrO UHJlHH^pa (CBH3H o603HaneHbI J1HHHHMH pa3HOH 
TOJiuiHHbi) h rpacJ)aMH xoppejixuHH, nocTpoeHHbiMH Ha ocHOBe MaxcHMajibHoro xoppeaa- 
Uhohhoto nyTH. Iloapo6HO MeToanxa cpaBHeHna xoppeaaunoHHbix MaTpnu onncaHa b 
npeabiaymeM coo6iuchhh (PocTOBa, 1999). 

Run BbIHBJieHHH OCOOeHHOCTeH H3MCHHHBOCTH npH3HaXOB JiHCTbeB B HHflHBHUyaJlbHOH 
H3MeHHHBOCTH 6buiH BbiHHCJieHbi cpeaHne ana xaxcaoro pacTeHHa noxa3aTejiH (X), UJlfl 
OUeHXH MeTaMepHOH H3MCHHHBOCTH — OTXJlOHeHHH OT CpeUHHX (Xi— X). 


Pe 3 yjibTaTbi HCCjieaoBaHHH 

3hucmhxh KapnaT 3HaHHTem>HO OTJiHHaioTca ot L. vulgare no MOp(f)oaorHHecxHM 
xapaxTepncTHxaM (Ta6a. 2). L, waldsteinii xpoMe hhoh (JjopMbi JiHCTbeB h 3HaHHTejibHO 
6ojiee TeMHOH oxpacxn xaHMbi Ha JiHCTonxax oOepTXH HMeeT Hecxojibxo 6ojiee y3XHH h 
UJ iHHHbiH otth 6 H3biHxa, xoHycoBHUHyio (J)opMy jioxca couBeTHa (npn co3peBaHHH ceMa- 
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TABJ1MUA 2 


XapaKTepHCTHKa HccjieiioBaHHbix pacTeHHH 3 bhaob po^a Leucanthemum (KapnaTbi) 


FlpH3HaK 

L. vulgare 

L. waldsteinii 

L. subalpinum 

X 

npeae/ibi 

X, 

X 2 

npejje/ibi 

X 

npeaejibi 


H 

46.6 

17-103 

54.7 

36.0 

17-100 

28.7 

10-53 

N, 

21.2 

10-49 

19.4 

15.3 

11-32 

15.3 

9-22 

h,% 

14.1 

1-49 

12.7 

15.0 

1-40 

21.6 

1-63 

h 

2.00 

0.6—4.7 

2.62 

2.16 

0.8—5.1 

1.58 

0.4—3.2 

1 

45.9 

19-94 

60.0 

48.8 

26-108 

54.7 

24-112 

w 

14.3 

6-32 

25.6 

16.2 

9-52 

9.9 

4-21 

z 

11.6 

6-21 

12.3 

13.3 

6-26 

10.3 

5-19 

1/w 

3.22 

2.0—5.0 

2.54 

3.19 

0.6—6.6 

5.62 

2.9—9.0 

sho% 

87.7 

23-100 

75.8 

97.5 

11-100 

100 

53-100 

fl 

20.6 

6-40 

23.7 

21.4 

12-42 

24.5 

5-36 

di 

12.0 

5-21 

13.3 

12.1 

6-20 

16.4 

9-24 

ti 

16.1 

9-26 

19.0 

16.4 

9-34 

13.2 

6-22 

t2 

4.44 

2.5—7.0 

3.20 

3.45 

2.0—5.5 

4.84 

2.5—9.0 

t/t 

3.64 

2.2—5.7 

6.01 

4.89 

3.1-13.5 

2.11 

1.5—5.5 

Si 

7.28 

3-12 

7.00 

6.35 

2.5-14.0 

7.80 

4-13 

S 2 

2.46 

1-4.5 

3.84 

3.67 

1.5-8.0 

3.20 

1-7 

s/s 

3.05 

1.7-5.3 

1.85 

1.77 

0.9—3.6 

2.62 

1.0—5.7 

q 

3.06 

1-4 

5 

5 

5 

5 

5 

a % 

2.50 

0-7 

2.67 

3.41 

0-7 

5.38 

0-7 

pb 

4.80 

0-8 

0 

0.61 

0-4 

1.42 

0-7 


ripHMenaHHe. X — cpeaHee apncJ)MeTHHecKoe (:mecb h b c/iejiyiomHX Ta6/iHiiax). Y L. waldsteinii: Xi — 
M3 /iecHoro noaca, X 2 — H3 cy6ajibnHMCKoro (Ulnmi, roBepjia). 


hok — c ocTpcw BepiiiHHOH). Ana pacTeHHH L . subalpinum xapaKTepeH 6ojiee kopotkhh 
no6er c xpynHbiMH jiHCTbaMH, noxoacHMH no cfiopMe Ha jiHCTba L. vulgare h cocpe^OTO- 
HeHHbiMH b HHxcHeii HacTH no6era (cootbctctbchho hcckojibko 6ojibine OTHOCHTejibHbiii 
pa3Mep BepxHero Meacaoy3JiHa), xax npaBHJio, oTcyTCTBne BeTBJieHHa, HecKOJibKO 6ojiee, 
hcm y L. vulgare , xpynHoe h Bbinymioe Jioace couBeTna, TeMHaa xaHMa Ha JiHCTOHKax 
o6epTKH h 6ojiee kopotkhh otth6 a3biHxa. 

CpaBHeHHe BbiGopox Bcex 3 bh^ob c npHMeHeHneM KOMnoHeHTHoro aHajiH3a noiea3bi- 
BaeT hx 3HanHTejibHyK) pa3rpaHHHeHH0CTb, b to ace BpeMa HanpaBJieHne h3mchhhbocth 
BHyTpn BbiGopox h Meacay hhmh b npeaejiax no KpaiiHeH Mepe nepBbix 2 (L. vulgare h 
L. waldsteinii) BecbMa cxoaho (Ta6n. 2; pnc. 1, A, E). Bbi6opKH L waldsteinii o6pa3yiOT 
2 rpynnbi: H3 jiecHoro noaca h H3 cy6ajibnHHCKoro. FIocjieflHHe oT/innaiOTca MeHbuiHMH 
3HaneHHaMH Bcex xapaKTepncTHK, xpoMe HHTeHCHBHOCTH aHTOunaHOBOH oxpacKH no6era. 
YcnoBHa cpexibi b o6enx o6cjiexioBaHHbix tohkbx npoH3pacTaHna L. subalpinum cjia6o 
pa3JiHnajiHCb; xoTa c6op pacTeHHH aejiajin b pa3Hbix nacTax cioioHa h b pa3Hbie ce30Hbi, 
pa3JiHHHa Meacay BbiGopxaMH TaKace oiea3ajiHCb He3HanHTejibHbiMH. 

AHajlH3 OTHOCHTeJlbHOH H3MCHHHBOCTH H CpeflHCH fleTepMHHHpOBaHHOCTH OCHOBHbIX 
npH3HaKOB (Ta6ji. 3) noxa3biBaeT, hto HanSonee THnnHHbiM HHflHKaTopoM comacoBaHHOH 
H3MeHHHBOCTH pacTeHHH Bcex 3 BH^OB aBjiaeTca BbicoTa no6era. Hhcjio jihctbcb Ha no6ere 
MeHee H3mchmhbo h cna6ee CBa3aHO c ocTajibHbiMH npH3HaxaMH, npnneM y xapnaTCKHX 
3H < aeMHKOB oTHocHTejibHaa He3aBHCHMOCTb 3Toro npH3Haxa B03pacTaeT (b HaH6ojibineii 
CTeneHH — y L. subalpinum). CpexiHaa iuiHHa Meacfloy3JiHa, Hao6opoT, Han6oJiee H3MeH- 
HHBa h TecHee CBa3aHa c ocTanbHbiMH npH3HaieaMH y L. subalpinum , a 6ojiee He3aBHCHMa 
y L. vulgare. Y Bcex 3 bhaob uinpHHa nnacTHHKH JiHCTa H3MeHHHBee, neM ero flJiHHa, ho 
To/ibxo y L. waldsteinii OHa h CHJibHee xoppeJinpyeT c ocTanbHbiMH npH3HaKaMH. 
llpH3HaKH couBeTHa y Bcex 3 bhtob MeHee H3MeHHHBbi, neM pa3Mepbi BereTaTHBHOH nacTH 
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A E 



Phc. 1 . H 3 MeHHHB 0 CTb npH 3 HaK 0 B noOera b BbiSopicax 3 bhwob poaa Leucanthemum. 

A — (})aKTOpHa« cTpyKTypa h3mchhhbocth npH3HaKOB no6era. no och opaHHaT — Harpy3KH npw3HaKOB no nepBoii maBHOH 
KOMnoHeHTe (Fi), no och a6cuncc — Harpy3KH npH3HaKOB no BTopoii maBHOH KOMnoHeHTe (F 2 ). 06o3HaHeHH« npw3HaKOB 
3aecb h Ha cnenyiomHx pncyHKax cm. b Ta6n. 1. E — pacnpeaeneHne HCCJieaoBaHHbix Bbi6opoK bhaob poaa Leucanthemum 
no 3HaweHHflM nepBbix maBHbix KOMnoHeHT. no och opaHHaT — 3HaweHH« nepBOH maBHOH KOMnoHCHTbi (fsi), no och a6- 
cuhcc — 3HaneHHJi BTopon maBHOH KOMnoHeHTbi (fs 2 ). 06o3HaHeHHJi Bbi6opoK: a — L. vulgare, 6 — L. waldsteinii , e — 

L. subalpinum. 


no6era, npHHeM hhcjio 5i3biHKOBbix ubctkob BapbnpyeT cnjibHee, neM zmaMeTp ancica 
couBeTHH, h oflHOBpeMeHHo — cjia6ee aeTepMHHHpoBaHO. Han6ojiee luhpokhh pa3Max h 
3HaHHTeJIbHafl He3aBHCHMOCTb BapbHpOBaHHH XapaKTepHbl JUin OTHOCHTCJIbHOH flJTHHbl 
BepxHero Mexcxioy3JiHH. Moxcho npeanojioxcHTb, hto H3MeHHHBOCTb 3Toro npH3Haxa 
onpeflejiaeTCfl b ochobhom cjiynaHHbiMH 3K3oreHHbiMH (J)aKTopaMH. 

CpaBHeHne 25 KoppeJiauHOHHbix MaTpnu Bcex 3 bhjjob no 10 ocHOBHbiM npH3HaieaM 
noKa3ajro, hto MaTpnubi Kaxojoro BHfla o6pa3yK)T 6oJiee hjih MeHee onpeaejieHHO Jioica- 


TAEJIHUA 3 


BHyTpHnonyjIHUHOHHafl H3MeH4HBOCTb H ZieTepMHHHpOBaHHOCTb 
npH3HaKOB 3 bhuob pojia Leucanthemum 


FIpH3HaK 

L. vulgare 

L. waldsteinii 

L. subalpinum 

CV, % 

Rci 

CV, % 


CV, % 

Rci 

H 

21.1 

0.229 

20.6 

0.188 

22.0 

0.196 

N, 

19.1 

0.161 

15.4 

0.081 

12.0 

0.061 

h,% 

56.6 

0.066 

54.1 

0.018 

47.5 

0.039 

h 

19.2 

0.076 

20.2 

0.109 

24.3 

0.148 

li 

20.3 

0.177 

19.7 

0.167 

23.9 

0.193 

Wj 

22.1 

0.149 

22.0 

0.198 

25.1 

0.156 

ll/Wj 

16.0 

0.040 

20.9 

0.075 

18.9 

0.040 

sho% 

25.0 

0.124 

20.6 

0.041 

0.0 

0.000 

fl 

18.9 

0.145 

17.7 

0.092 

16.8 

0.087 

di 

15.2 

0.178 

13.2 

0.134 

13.2 

0.142 


npHMenaHHc. 3aecb h b cjieayiowHX Ta 6 ;iHiiax: CV, % — KotxJxfruuHeHT BapnauHH, R c 2 h — 
epe^HMH K 03 (J) 4 )HUHeHT aeTepMHHailHH (PoCTOBa, 1999). 
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TABJIMUA 4 

MexnonyjmuHOHHaa H3MeHHHBocTb h AeTepMHHHpoBaHHocTb npH3HaKOB 3 

BHAOB 

poaa Leucanthemum 


IlpH3HaK 

L. vulgare 

L. waldsteinii 

L. subalpinum 

I 

II 

CV, % 

Rci 

CV, % 

R ch 

CV, % 

Rc 2 h 

CV, % 

Kl 

H 

25.8 

0.434 

27.6 

0.609 

25.7 

0.580 

20.3 

0.479 

N, 

17.8 

0.246 

16.8 

0.381 

15.6 

0.566 

4.5 

0.267 

hj% 

25.5 

0.184 

39.0 

0.212 

31.2 

0.393 

19.2 

0.470 

h 

25.6 

0.265 

18.5 

0.477 

17.7 

0.362 

22.1 

0.472 

1 

19.4 

0.470 

26.7 

0.589 

14.6 

0.650 

12.2 

0.312 

w 

14.7 

0.374 

23.0 

0.504 

23.7 

0.601 

19.9 

0.435 

I/w 

9.5 

0.237 

9.9 

0.282 

12.9 

0.484 

17.3 

0.221 

sho% j 

18.3 

0.377 

19.6 

0.544 

21.0 

0.519 

0.0 

0.000 

fl | 

15.2 

0.434 

18.9 

0.629 

8.3 

0.367 

5.9 

0.127 

di 

17.7 

0.337 

20.9 

0.630 

11.1 

0.267 

9.2 

0.156 


IlpHMeHaHHe. BbiOopKH L. vulgare : I — «paBHHHHbie», II — KapnaTCKHe. 


jiH30BaHHyio rpynny (pnc. 2, A), t. e. cxoactbo CTpyKTypbi KoppeAaunn b Bbi6opKax 
OAHgro BHfla Bbiuie, hcm MeacAy hhmh (Bee bham — 72 %; L. vulgare — 79, L. waldste- 
inii — 78 h L. subalpinum — 92 %). 

CpeAH MaTpnu L waldsteinii moxcho BbiueAHTb cAeAyiomne rpynnbi: 1) 6ojiee cxoAHbie 
c L. vulgare (MaTpnuw 10, 11, 15 — Hnace 1000 m HaA yp. m.), 2) Han6oAee «TnnnHHbie» 
(13, 16, 18 — jiecHOH none, ot 1000 ao 1400 m HaA yp. m.), 3) 3HanHTejibHO OTAHHaio- 
mneca ot Apyrnx (14, 19, 12, 20, 17; ot 1400 ao 1900 m HaA yp. m.). FIpH3HaKH AHCTbeB 
b rpynne 3 HanGcmee CHjibHO CBa3aHbi c HHTeHCHBHOCTbio pocTa no6era (o6maa BbicoTa 
h AJiHHa cpeAHero MeacAoy3AHa). Oco6oe noAoaceHne 3aHHMaeT MaTpnua 14 — BbiOopKa 
co CKAOHa ropw ToBepjia (Bbiuie JiecHoro noaca). Poct pacreHnn yrHeTeH, AHCTba 6ojiee 
y3Kne. B CTpyKType CBH3eii 3 Toh BbiOopKH xapaKTepHbiM aBAaeTca ycnAeHne KoppeAaunn 
MexcAy npH3HaKaMH couBeTna h pa3MepaMH jiHCTbeB. 

Kax yace 6buio ynoMaHyTO, BbiOopKH L. subalpinum h no cpeAHHM 3HaneHnaM, h no 
pa3Maxy H3MeHHHBOCTH CAa6o OTJIHHaiOTCH Apyr OT Apyra; 3TOMy COOTBeTCTByiOT H 
He3HaHHTeJIbHbie pa3AHHHa no ypOBHK) H CTpyKType KOppeJWUHH. 

OueHKa CTeneHH CTaOnjibHOCTH CTpyKTypbi CBa3en oTAejibHbix npH3HaKOB no MaTpn- 
uaM KaxcAoro H3 bhaob b OTAeJibHOCTH AeMOHCTpnpyeT b uenoM ee yBeAnneHne y 6ojiee 
CHJibHO CKoppennpoBaHHbix npn3HaKOB. 06 iuhm a/ih Bcex bhaob aBAaeTca 6onee Bbicoxaa 
CTaOnAbHOCTb CTpyKTypbi KoppeAaunn npH3HaKOB BereTaTHBHOH nacTH no6era no cpaB- 
HeHHIO C npH3HaKaMH COUBeTHM. 

BKJIIOHeHHe B aHaJIH3 AOnOAHHTeJIbHblX npH3HaKOB COUBeTHH (pa3MepbI H (J)OpMa 
H3biHKa, Aoaca coubcthh; pHC. 2, B , la , 2, 3) He H3MeHaeT rpynnHpoBKy MaTpnu no 
cxoACTBy CTpyKTypbi CBH3en, a nnwb CHnacaeT ero ypoBeHb (67 %). 

CnemiajibHbiH HHTepec npeucTaBAaeT paccMOTpeHne MeacnonyAaunoHHbix KoppeAa- 
uhh. FIpexcAe Bcero cneAyeT OTMeTHTb 3HannTeAbHoe noBbiuieHHe cnnbi CBH3eii Bcex 
npH3HaKOB no CpaBHeHHIO c HHAHBHAyaAbHOH H3MeHHHBOCTbIO (Ta6n. 4). npH 3TOM 
OTHOCHTeJIbHblH pa3MaX MexnOnyABUHOHHOil H3MeHHHBOCTH y 60 AbLUHHCTBa npH3HaKOB 
MeHbine, neM HHAHBHAyaAbHOH. 

06mee cpaBHeHne MaTpnu KoppeAaunn b HHAHBHAyaAbHOH h MeaaionyAaunoHHOn 
H3MeHHHBOCTH KapnaTCKHX nonyuaunn Bcex 3 bhaob noKa3biBaeT, hto h Te, h Apyrne 
o6pa3yiOT paA no CTeneHH cxoACTBa: L. vulgare — L. waldsteinii — L subalpinum , 
COOTBeTCTByiOlUHH HX npnypOHeHHOCTH K pa3HbIM 30HaM H CneuncJ)HKe MeCTOOOHTaHHH 
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(pnc. 3). CTeneHb cxojjCTBa CTpyKTypw KoppejiauHH Bcex 3 bhjjob b HHjjHBHjjyajibHOH 
H3MCHHHBOCTH 95 % (no CpeflHHM MaTpHUaM), B MeXCBblSopOHHOH - 71 %. 

BbICOKHH ypOBeHb CBH3CH B MaTpHljaX MexenOnyJIHUHOHHOH H3MCHHHBOCTH o6T>eflHHHeT 
6oJibiiiHHCTBO npH3HaxoB b eflHHyio KoppeJiHUHOHHyK) njieajjy, noaTOMy otmcthm Jinuib 
ocHOBHbie oco6eHHOCTH rpynnHpoBKH. B MaTpnue L. vulgare no «paBHHHHbiM» BbiOopxaM 
(PocTOBa, 1999) Han6ojiee cKoppejinpoBaHa H3MeHHHB0CTb pa3MepOB no6era h jihctoboh 
ruiacTHHKH (H, h, l h w 1 h 1/w^), BTopyio rpynny o6pa3yiOT npH3HaKH coubcthh, bctbjichhh 
h ocTajibHbie (fl, di, sh 0 %, N h hj %). Han6ojiee He3aBHCHMbi (J)opMa jihctoboh njiacTHHKH, 
hhcjio jiHCTbeB Ha no6ere h OTHOCHTejibHaa jyiHHa BepxHero Mexcjioy3JiHfl. B h3mchhhbocth 
xapnaTCKHX BbiGopox stoto BHjja o6e njieajibi o6T>e£HHeHbi (r min >0.88) h k hhm npHMbi- 
xaK)T npH3HaKH h, N h 1,/w,, h, % (no CTeneHH B03pacTaHHH He3aBHCHM0CTH). XapaKTep- 
hwmh oco6eHHOCTHMH MaTpnubi L. waldsteinii hbjihctch CHJibHaa OTpnuaTejibHafl Koppe- 
JIHUHH HHfleKCa JIHCTOBOH nJiaCTHHKH H C LHHpHHOH, H C JtflHHOH ee, a TaOCe 3HaHHTeJIbHaa 
CaMOCTOHTeJlbHOCTb H3MCHHHBOCTH npH3HaKOB COUBeTHfl Hapflfly C BKJIIOHeHHeM HHCJia 
JiHCTbeB b ajipo ochobhoh njieajjbi. Y L. subalpinum Han6ojiee chjibho CKoppejinpoBaHa 
H3MeHHHBOCTb pa3MepoB no6era, ero nacTen (H, h, %) h uiHpHHbi jihctoboh njiacTHHKH; 
6oJiee CTaGnjibHan jyiHHa ee CBjnaHa c hhmh hcckojibko cjia6ee. CyaceHne pa3Maxa 
BapbnpoBaHHH no HHCJiy JiHCTbeB Taxxce conpoBoacjiaeTcfl 0CJia6jieHHeM (no cpaBHeHHio c 
jipyrHMH BHjiaMH, oco6eHHO c L. waldsteinii) CBH3en stoto npH3Haxa. Han6ojiee He3aBH- 

CHMbI HHJieKC JIHCTOBOH nJIBCTHHKH H npH3HBKH COUBeTHfl. 

npH BbipamHBaHHH pacTeHHH Ha6jnojieHHH b HanajibHbiH nepnoji pocTa noKa3biBaiOT, 
hto HanGoJibLune otjihhha xax no TeMnaM o6pa30BaHHH JiHCTbeB h jjonojiHHTejibHbix 
po3eTOK, Tax h no 3y6naTOCTH xpaa jihctoboh njiacTHHKH xapaKTepH3yiOT pacTeHHH 
L. waldsteinii (Ta6ji. 5). OiejjyeT OTMeTHTb Taoce, hto y stoto BHjja CHJibHee BbipaxceHO 
BapbnpoBaHHe no nocjiejiHeMy npH3Haxy, b ocoOchhocth sto xacaeTca HHCJia 3y6yoB no 
KpaiO nJIBCTHHKH HaHHHaH C IV JIHCTa. CoOTBeTCTBeHHO AeTepMHHHpOBaHHOCTb npH3HaKOB 
L. waldsteinii Taxxce Bbime, neM y 2 jipyrnx bhjiob. CpaBHeHHe CTpyKTypw KoppejiayHH 
npH3HaKOB npopocTxpB noxa3biBaeT 3HaHHTejibHoe cxojjctbo L. vulgare h L. subalpinum 
(88 %). Otjihhhh MaTpnubi L. waldsteinii 3HanHTejibHbi (jinuib 50 % cxojiCTBa) h Bbipa- 

XCaiOTCH TJiaBHblM o6pa30M B KOppeJIHUHHX HHCJia 3y6uOB Ha I - III JIHCTbflX H npH3HaKOB 

(jjOpMHpOBaHHfl JIOnOJIHHTeJIbHbIX p03eT0K. OOlUHM jyifl Bcex MaTpHU HBJIfleTCfl HaJIHHHe 
2 KoppejiauHOHHbix njieaji, ojiHa H3 KOTopbix oO'bejjHHaeT hhcjio JiHCTbeB b pa3Hbie cpoxn 
HaOjnojieHHH, BTopaa — hhcjio 3y6yoB Ha jihctoboh njiacTHHKe III—VI JiHCTbeB. Hhcjio 
xionojiHHTejibHbix po3eTOK cjia6o xoppejinpyeT c npH3HaxaMH nepBOH njieajibi; HanOojiee 
He3aBHCHMbi HOMep JiHCTa, b na3yxe KOToporo (JiopMHpyeTCH nepBaa jionoJiHHTejibHan 
po3eTxa, a Taoce hhcjio 3y6yoB Ha njiacTHHKe I — II JiHCTbeB. Taxaa CTpyKTypa CBH3en 
xapaKTepHa jyia MaTpnu L. vulgare h L. subalpinum. OTHOCHTejibHaa He3aBHCHM0CTb 
HHCJia 3y6uoB Ha nepBbix jiHCTbax, no-BHjiHMOMy, comacyeTca c TeM, hto hx HajiHHHe (y 
10—20 % pacTeHHH b pa3Hbix BapnaHTax) onpejiejiajiocb b ochobhom cjiynaHHbiMH 
npHHHHaMH. IloCKOJIbKy CBA3H MeXCJjy 3THMH npH3HaKBMH H HHCJIOM JiHCTbeB B OOJIbLQHH- 
CTBe cJiynaeB oTpnuaTejibHbie, a c hhcjiom 3y6uoB Ha cjiejjyiomHX jiHCTbax — nojioxcn- 
TejibHbie, mojkho npeflnojioxcHTb, hto npn 6ojiee ObicTpoM o6pa30BaHHH onepeflHoro JiHCTa 
npoHBJineTCH TeHjjeHUHH coxpaHeHHH K)BeHHJibHOH (JiopMbi njiacTHHKH. B to ace BpeMB y 
3thx bhaob b OojibinHHCTBe CJiynaeB ecjiH ecTb 3y6ubi Ha nepBOM jiHCTe, to ohh o6pa3yiOTCH 
h Ha noHTH cynpoTHBHo pacnojioxceHHOM btopom (oTciojia — CHJibHan KoppeJiHUHH Mexgiy 
3thmh AByMH npH3HaxaMH). ripopocTKH L. waldsteinii , HaoOopoT, Jinuib Hpe3BbinaHHO 


Phc. 2. H3MeHHHBOCTb CTpyKTypw KoppeJiflUHH b Bbi6opKax Leucanthemum vulgare, L. waldsteinii, L. subal¬ 
pinum. 

A — cpaBHeHHe 25 MaTpnu no cTpyKType cBJi^ew. no och opnHuaT — 4>aKTOp cxoacTBa MaTpHU (Fi), no och a6ciiHCC — 

4>aKTOp CneUH(|DHHHOCTH MaTpHU (F2); KOOpAHHaTM TOHCK - Haipy3KH MaTpHU. 0603HaneHHH MaTpHU, KaK o603HaneHHa BLI- 

6opoK ua puc. 1, E . Iiwc^paMH o6o3HaHeHM HOMepa cooTBeTCTByiouinx MaTpnu: 1—9 — L. vulgare (a), 10—20 — L. walds¬ 
teinii ( 6 ), 21 — 25 — L . subalpinum ( e ). E — rpa$u KoppejiauHH no cpeAHHM MaTpwuaM B«6opoK L . vulgare (la — Kapna- 
tu, 16 — noceB), L. waldsteinii (2) u L. subalpinum (3). 06o3HaHeHH« npn3HaKOB cm. b Ta6n. 1. 06o3HaneHHe KoppejumHii 
3Aecb h Ha ocTajibHbix pncynKax: cnnouiHbie ahhhh — nonoxHTejibHbie Koppejumnu, nyHKTHpubie — OTpHuaTejibuue; aboh- 
Hbie xnpHbie — |r|> 0.8, xupHue — |r|> 0.6, tohkhc jihhhh — 0.3 < |r| <0.6. 


55 




1.00 



-0.40 0.40 0.80 F 2 


Phc. 3. CpaBHeHHe MaTprni HHUHBHiiyajibHOH h MexnonyjiauHOHHOH H3MeHMHBOCTH 3 BHaoB poaa Leucanthe- 

mum (KapnaTbi). 

Och, KaK Ha pHC. 2, A . CpeaHHe MaTpHUbi KoppejiauHii b HHflHBHflyajibHoii h3mchhhbocth — wepHbie c|)HrypKH, MaTpuuu 
KoppenauHH b MexnonyjumHOHHOH — cepbie (o6o3HaHeHH« bhaob, KaK Ha pnc. 1, E ; o6o3HaneHHe KoppejumHH, KaK Ha* 

pnc. 2). 

pe^KO (2 %) He HMejiH 3y6uoB Ha njiacTHHiee nepBoro JiHCTa. Cootbctctbchho, y 3Toro 
BH^a hhcjio 3y6uoB Ha I — II JiHCTbax 6ojiee CHJibHO (h nojioxcHTejibHo) KoppejinpyeT KaK 
c hhcjiom jiHCTbeB, TaK h c hhcjiom 3y6uoB Ha cjiejjyiomHx. 

Hhcjio o6pa30BaBniHxca jjonojiHHTejibHbix tohck pocTa y pacTeHHH Bcex 3 bhaob tcm 
6ojibiue, neM 6bicTpee (JjopMHpyiOTCfl jiHCTbH ochobhoh po3eTKH (y L. subalpinum Koppe- 
jihuhh cjia6bie); npH stom ohh noaBJiaiOTCfl b na3yxe yxce nepBbix HacTOflmnx JiHCTbeB, a 
y L. waldsteinii — jjaxce ceMHjjojieii. HaH6oJiee hctko 3Ta 3aBHCHMOCTb BbipaxceHa b 
BbiGopxax L. vulgare h ohjibho ocjia6jieHa y o6ohx KapnaTCKHX shacmhkob. L. subalpinum 
OTJiHnaeTCH caMOH BbicoKOH H3MeHHHBOCTbio SToro npH3HaKa, a L. waldsteinii , Hao6opoT, 
MaKCHMajibHOH ero KOHCTaHTHOCTbio (y 6oJibuiHHCTBa pacTeHHH nepBaa AonoJiHHTejibHaa 
TOHKa pocTa pacnoJioxceHa b na3yxe nepBoro HacToamero JiHCTa). 

B uejioM oco6eHHOCTH CBjnen Mexcjxy xapaKTepncTHKaMH HanajibHoro nepHOjja pocTa 
y 3 bhaob Leucanthemum OTpaxcaiOT oco6chhocth h3mchhhbocth cooTBeTCTByioiUHX 
npH3HaxoB: HaH6ojiee KOHCTaHTHa CTpyKTypa CB5i3eH npH3HaKOB, CHJibHee CBjnaHHbix c 
OCTaJTbHbIMH; H3MeHeHHH CHJlbl H CTpyKTypbl CBH3CH COrJiaCyiOTCH C H3MeHeHHHMH pa3Maxa 
BapbHpOBaHHH COOTBeTCTByjOLLXHX npH3HaKOB. 

H3MepeHHH pacTeHHH b KOHue BereTauHOHHoro nepnoAa h oco6chho Ha 2 -h rc>A xch3hh 
MOXCHO epaBHHTb C aHaJIOTHHHblMH JjaHHbIMH, nOJiyHCHHblMH B npnpOAHblX yCJIOBHflX 
(Ta6ji. 2, 6, 7). B nepByio onepeAb cjiejiyeT yKa3aTb Ha 3HaHHTejibHoe yBejinneHne pa3MepoB 
no6era, HaH6ojiee npoflBJiaiomeecfl y pacTeHHH L. vulgare (2-h ida) h c;ia6ee Bcero — y 
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TABJIMUA 5 


XapaKTepHCTHKH HanajibHoro pocTa pacTeHHH pojxa Leucanthemum 


ripH3HaKH 
(aaTa yneia) 


L. vulgare 

L. subalpinum 

L. waldsteinii 

X 

S x 

R d 

X 

Sx 

R ch 

X 

Sx 

R ch 

Hhcjio jiHCTbeB (N lrz ) 

8 V 

2.0 

0.52 

0.109 

2.0 

0.49 

0.121 

1.1 

0.66 

0.219 

13 V 

2.7 

0.51 

0.155 

2.5 

0.45 

0.157 

1.8 

0.60 

0.185 

24 V 

4.3 

0.58 

0.179 

4.2 

0.47 

0.160 

3.2 

0.64 

0.181 

14 VI 

8.5 

1.05 

0.136 

7.4 

0.77 

0.148 

6.1 

1.66 

0.122 

Hhcjio 3y6uoB (r s ) Ha 
ruiac- 

THHKe JiHCTa 

1 

0.25 

0.75 

0.066 

0.41 

0.91 

0.084 

3.3 

1.19 

0.088 

II 

0.49 

1.08 

0.076 

0.57 

1.09 

0.099 

4.7 

1.19 

0.135 

III 

5.2 

0.91 

0.081 

5.3 

0.92 

0.065 

6.0 

1.54 

0.109 

IV 

7.7 

2.19 

0.107 

7.8 

1.90 

0.127 

16.3 

6.77 

0.194 

V 

11.8 

2.75 

0.109 

11.7 

2.66 

0.115 

26.9 

9.79 

0.185 

VI 

16.1 

3.04 

0.097 

15.4 

3.04 

0.109 

38.7 

12.48 

0.226 

VII 

20.2 

4.12 

— 

18.7 

4.19 

— 

46.0 

14.94 

— 

06pa30BaHHe aoiiojihh- 
TeJIbHbDC TOHeK pocTa 
(14 VI 1996) 

c. 

2.6 

1.93 

0.118 

2.5 

1.92 

0.061 

3.2 

1.62 

0.180 

N c 

3.5 

3.59 

0.076 

3.6 

5.14 

0.022 

0.8 i 

0.62 

0.046 


FI pHMeMaHHe. S x — cpeaHee KBanpaTHMHoe oTKJioHeHHe, I—VII — nopaaKOBbiH HOMep JiHCTa. riponepK 
<>3HaHaeT, hto 3tot npn3HaK BicnoneH b Koppe/umHOHHbiH aHajiH3, TaK KaK yneT 3y6naTOCTH VII nncra npoBeaeH 
He no BceM pacTennAM. 


L. waldsteinii ; b ochobhom 3to nponcxoflHT 3a cneT 6ojibuiero HHCJia MeTaMepoB (xyiHHa 
cpexiHero MexAoy3JiHH Aaxe HecKOJibKO yMeHbinaeTca). Pe3KO B03pacTaeT hhcjio Gokobwx 
no6eroB: y pacTeHHH L. vulgare Ha 2 -m ro^y xh3hh ohh o6pa3yioTCH npaKTHHecKH Ha 
Bcex MeTaMepax, KpoMe 2—5 BepxHHX. Bojibuie nojiOBHHbi pacTeHHH L. subalpinum b 
ycjiOBHHx noceBa Taxxe bctbhtch. YBejiHHeHHe nJiacTHHKH jiHCTa CHJibHee Bcero npoflB- 
JIHCTC5I B ee LLIHpHHe H COOTBeTCTBCHHO HHfleKCe (J)OpMbI JIHCTOBOH nJiaCTHHKH; CJia6ee 3TH 
pa3JiHHHH npoHBji5noTCH y pacTeHHH L waldsteinii. Pa3pacTaHHe nJiacTHHKH JiHCTa y 
pacTeHHH Bcex 3 bhaob npHBOAHT k yMeHbuieHHK) ruiOTHocTH pa3MemeHHH 3y6uoB no 
xpaio JiHCTa (z). 

Pa3MepbI COUBeTHH H HHCJIO H3bIHKOBbIX UBCTKOB TaKXe yBeJIHHHBaeTCH B yCJIOBHHX 
noceBa y Bcex 3 bhaob, ho pa3Mepbi OTrn6a 5i3biHKa noHTH He h3mchhiotch. Hto xacaeTca 
(JjopMbi jioxa couBeTHH, ero KOHHHecieaa cfiopMa y pacTeHHH L. waldsteinii coxpaHaeTCH, 
ho BbicoTa KOHyca MeHbme, neM y pacTeHHH b hcxoahmx nonyjiauHflx. Bo3moxho, 3to 
CBH3aHO C MeHblliHM KOJIHHeCTBOM (})OpMHpyiOmHXCfl nOJIHOLieHHblX CeMHH. B TO Xe BpeMH 
conocTaBheHHe noKa3biBaeT, hto ycjioBHH sxcnepHMeHTa OKa3ajincb He cjihlukom 6jiaro- 
npHHTHbiMH juih pacTeHHH L. waldsteinii h L. subalpinum. 06 stom xe CBHjieTejibCTByioT 
AaHHbie o BbixHBaHHH pacTeHHH: 3a o6a roaa sxcnepHMeHTa norn6jio Jinuib 5 % L. vulgare 
(npeHMymecTBenHO H3-3a MexaHnnecKHx noBpexAeHHii), 21 % L. waldsteinii , 41 h 10 % 
(b 1-ii h 2-h roa cooTBeTCTBeHHo) L. subalpinum. KpoMe toto, xoth 3pejibie ceMeHa 
o6pa30BajiHCb y pacTeHHH Bcex 3 bhaob, nocjie oxoHHaHHH 3KcnepHMeiiTa B03o6HOBJieHHe 
3a cneT caMOceBa HaGjnojiajiocb TOJibKO y L. vulgare. 

Pe3yjibTaTbi nccjieAOBaHHH noATBepAHJin npeanojioxeHHe o reHeTHnecKOM xapaKTepe 
nojiHMopc}3H3Ma no nnnvieHTauHH jihctohkob oOepTKH b nonyjnmHjix L. vulgare (PocTOBa, 
1971): b noTOMCTBe ot pacTeHHH c xeJiToii KaiiMOH (n = 132) 6buio 53 % c Taxoii xe hjih 
cjia6o OKpaujeHHOH kahmoh, ot pacTeHHH c tcmhoh xaHMoii (n = 155) — tojibko 3 %. 
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TABJIHUA 6 


XapaicrepHCTHKa pacTeHHH 3 bhaob poAa Leucanthemum b noceBe 


npH3HaK 

L. vulgare* 

L. subalpinum ** 

L. waldsteinii** 

1 

2 

3 

X 

S* 

X 

S, 

X 

S, 

X 

S„ 

X 

S„ 




1 -h ro 

A XCH3HH 

— KOHe 

U BereTai 

JHH 




H 

42.5 

9.92 

47.4 

10.14 

48.0 

11.26 

0.0 


0.0 


h x % 

22.0 

12.1 

19.0 

23.4 

23.0 

9.8 

— 


— 


h 

2.6 

0.64 

3.2 

0.76 

2.8 

0.69 

— 


— 


N te 

14.4 

4.63 

13.3 

3.52 

12.3 

3.35 

Ill 

3.13 

18.4 

4.65 

N i 

14.0 

3.38 

13.5 

2.69 

14.4 

2.85 

0.0 


0.0 


fl 

31.2 

5.74 

30.9 

4.94 

29.9 

5.48 

30.9 

4.79 

29.8 

5.44 

di 

19.5 

2.63 

19.5 

2.13 

19.7 

2.27 

18.5 

1.76 

16.7 

2.52 

ti 

19.3 

5.06 

21.3 

4.53 

21.2 

4.20 

14.8 

2.02 

15.1 

1.83 

h 

4.8 

0.96 

4.7 

0.83 

5.1 

0.85 

4.6 

0.87 

2.7 

0.75 

t/t 

4.1 

0.81 

4.5 

0.69 

4.2 

0.73 

3.3 

0.52 

5.4 

0.44 

S, 

11.6 

1.90 

11.3 

1.69 

11.5 

1.65 

10.8 

1.62 

8.1 

1.79 

S 2 

3.2 

0.76 1 

3.2 

0.73 

3.2 

0.71 

3.5 

0.69 

2.7 

0.67 

s/s 

3.7 

0.75 1 

3.7 

0.87 

3.7 

0.91 

3.2 

0.55 

2.8 

0.38 

T 

79.0 

20.0 

83.0 

16.7 

77.0 

17.8 

41.0 

2.6 

50.0 

6.6 

sh*** 

8.4 

3.26 

8.4 

2.78 

8.8 

2.71 

0 

0 

0 

0 

sh/N, 

60.0 

19.1 

62.0 

17.5 

60.0 | 

14.2 

0 

0 

0 

0 

N sho *‘* 

4.9 

2.03 I 

4.6 

2.18 

5.1 1 

2.02 

0 

0 

0 

0 

N sh /N, 

36.0 

16.7 

34.0 

16.9 

36.0 ! 

12.5 

0 

0 

0 

0 





2-h 

rOA XCH3HH 





h 2 

32.9 

6.50 

40.9 

9.21 

36.6 

8.33 

26.7 

7.26 

40.3 

11.65 

n 2 

47.6 

17.36 

32.7 

13.62 

31.0 

16.74 

22.9 

8.48 

23.5 

13.02 

H m ax 

100.5 

11.71 

100.0 

11.43 

103.4 

12.61 

39.4 

12.64 

55.7 

20.92 

hi% 

7.4 

4.6 

7.9 

4.2 

11.6 

5.3 

26.1 

8.3 

10.1 

5.5 

h 

3.3 

0.53 j 

3.1 

0.44 

3.4 

0.55 

1.6 

0.41 

3.0 

0.69 

N i 

29.5 

4.14 

31.2 

4.73 

28.4 

4.58 

19.4 

3.01 

22.4 

3.37 

sh*** 

9.8 

4.05 

13.4 

5.54 

11.3 

4.73 

3.2 

2.11 

6.4 

3.11 

sh/Nj % 

34.0 

13.6 

43.0 

16.3 

40.0 

15.0 

17.0 

23.0 

28.0 

12.4 

sho, %*** 

12.7 

5.81 

11.5 

5.82 

9.3 

5.46 

5.8 

4.33 

9.5 

6.26 

sho/Ni % 

43.0 

18.2 

37.0 

19.1 

33.0 

19.3 

30.0 

27.4 

42.0 

26.9 

D 

6.5 

1.00 

7.6 

1.32 

7.75 

1.65 

7.0 

1.24 

4.41 

1.04 


ripHMCHaHHc. * — npHBCAeHbi aaHHbie oTaejibHo no KaacaoMy BapnaHTy: 1 — cMccb ccmhh c pa3Hbix 
pacTeHHH, 2 — ceMeHa ot 5 pacTeHHH c HaHfxxnee tcmhoh K3hmoh Ha jiHcromcax oOepTKH, 3 — to ace ot 5 
pacTCHHH c HaH6ojiec cbctjioh KaiiMOH. ** — npH3HaKH L. subalpinum h L. waldsteinii npHBeaeHbi no aaHHbiM 2-ro 
rozia XM3HH. *** — aaHHbie TOJibKO o 6oKOBbix no6crax c coubcthamh. 


O^HaKO cpaBHeHHe cooTBeTCTByioinHX BapnaHTOB no ApyrnM HccneAOBaHHbiM npH3HaicaM 
He o6Hapyxcn.no cymecTBeHHbix pa3JWHHH MexcAy hhmh: moxcho OTMernTb TOJibKO tchach- 
uhk) 6ojiee 6bicTporo pocTa h pa3BHTnx, a Taicxce MeHee BbipaxceHHyio aHTounaHOByio 
OKpacxy no6era y noTOMCTBa pacTeHHH co cjia6on nKmeHTaunen KaHMbi (Ta6ji. 6, 8). 

HccjieAOBaHne KoppeJixunH MexcAy npH3HaxaMH, ncnoAb30BaHHbiMH npn H3yneHHH 
npHpoAHbix nonyjiauHH, noKa3ajio, hto y pacTeHHH Bcex 3 bhaob ocHOBHbie oco6chhocth 
CTpyKTypbi CBX3en, OTMeneHHbie Bbiuie, b noceBe coxpaHxiOTex. CTeneHb cxoACTBa MexcAy 
MaTpnuaMH BbipameHHbix pacTeHHH h pacTeHHH, co6paHHbix b ecTecTBeHHbix ycnoBHxx, 
conocTaBHMa co cxoactbom MexcAy MaTpnuaMH pa3Hbix nonyAxunn. CoKpameHne pa 3 Maxa 




TABJIMUA 7 


fIpH3HaKH JiHCTbeB 3 bhaob poaa Leucanthemum b ycJioBHHX noceBa 


IlpH3HaK 

L. vulgare 

L. subalpinum 

L. waldsteinii 

X 

Sx 

X 

Sx 

X 

Sx 



Hhxchhh apyc 



Is 

145.0 

41.3 

127.0 

28.2 

108.0 

28.4 

1 

62.0 

15.1 

59.0 

14.9 

51.0 

11.2 

w 

39.0 

9.4 

26.0 

5.9 

36.0 

6.2 

1/w 

1.6 

0.38 

2.3 

0.57 

1.4 

0.31 

imax/i 

0.44 

0.078 

0.42 

0.068 

0.55 

0.069 

w*/w 

0.77 

0.101 

0.77 

0.096 

0.87 

0.040 

z s 

31.0 

10.0 

32.0 

7.1 

46.0 

11.3 

z 

6.3 

1.66 

7.4 

1.67 

9.0 

2.29 

U 1 

68.0 

20.5 

48.0 

17.5 

110.0 

27.8 

u 2 

118.0 

19.3 

91.0 

20.4 

111.0 

22.7 



CpeAHHii apyc 



1 

92.0 

25.1 

61.0 

13.7 

60.0 

14.7 

w 

24.0 

6.9 

24.0 

4.9 

36.0 

6.9 

1/w 

4.0 

0.86 

2.6 

0.52 

1.7 

0.42 

imax/i 

0.22 

0.051 

0.33 

0.088 

0.57 

0.106 

w*/w 

0.72 

0.111 

0.77 

0.090 

0.88 

0.037 

z s 

42.0 

10.9 

39.0 

8.1 

54.0 

13.7 

Z 

8.5 

2.38 

7.8 

1.47 

9.5 

2.26 

Ui 

25.0 

9.5 

43.0 

17.0 

95.0 

27.8 

U2 

87.0 

21.7 

81.0 

18.4 

92.0 

24.3 


BapbHpoBaHHH b ycjiOBHHx noceBa conpoBoacAaeTca 0CJia6jieHHeM CBH3eH HccneAOBaH- 
Hbix npH3HaKOB*. HaH6ojiee xapaKTepHO 3TO ajih xoppejiHUHH npH3Haxa BbicoTbi no6era 
h pa3Mepa JiHCTbeB c ocTajibHbiMH npH3HaKaMH (pnc. 2, la , 16). HecicojibKo cjia6ee 
H3MCHCHHH BapbHpOBaHHH H ACTepMHHHpOBaHHOCTH npH3HaKOB COUBeTHH, 0C06eHH0 
pa3MepoB 0Trw6a fl3biHKa. CTeneHb KOHCTaHTHOCTH ypoBHa h CTpyKTypbi cBB3en onpeAe- 
jieHHbix npH3HaKOB, onwcaHHaa npn aHanH3e npnpoAHbix nonyjiHUHH, coxpaHaeTCH h b 
ycjiOBHHx noceBa. 

HexoTopbie noKa3aTejin, Ao6aBJieHHbie k nepBOHanajibHOMy Ha6opy (AaTa Hanajia 
UBeTeHHB H HHCJIO JiHCTbeB B p03eTKe B 1-H IDA JKH3HH, COCTOBHHe paCTCHHH nOCJie 
3HMOBKH, XapaKTepHCTHKa H3A3eMHOH MaCCbl H np.) OKa3aJlHCb CHJlbHO KOppeJlHpyiOIUHMH 
xax Apyr c ApyroM, Tax h c ApyrHMH xapaxTepncTHKaMH no6era. CneAyeT OTMeTHTb, hto 
npH3HaKH pa3pacTaHHH Bcero pacTeHHH Ha 2-h ida )kh3hh (HaA3eMHan Macca, hhcjio 
no6eroB h np.) BecbMa H3MeHHHBbi h cJia6o (a b HexoTopbix BapnaHTax OTpnuaTejibHo) 
KoppejinpyiOT c pa3MepaMH h Maccoii OTAejibHoro no6era. AHajiornHHbie pe3ynbTaTbi 
(BblCOKaH H3MeHHHBOCTb XapaKTepHCTHK, OnpeACJIHCMblX o6men HHTeHCHBHOCTbK) pOCTa 
paCTeHHH HHBHHHKa, CHJIbHafl 3aBHCHMOCTb HX OT yCJIOBHH) 6bIJlH npOACMOHCTpHpOBaHbl 

b 3KcnepnMeHTax KanaACKHX 6oTaHHKOB (Boutin, Morisset, 1988, 1989). 

Oco6hh HHTepec npeACTaBjunoT AaHHbie, xapaKTepH3yioinHe pa3Mepbi h c})opMy jiHCTb- 
eB h hx H3MeHHHBOCTb. CpaBHeHHe bhaob HHBHHHxa noxa3biBaeT, hto b ycnoBHHx noceBa 
otjihhhh L. waldsteinii no c{)opMe nnacTHHKH JiHCTa npoflBJUiiOTCfl AOCTaTOHHo nemo 
(Ta6ji. 7). MeHbinaB BbiTaHyTOCTb ee coneTaeTca c nojioxceHHeM 30Hbi HanGojiee hhtch- 
chbhoto jiaTepanbHoro pocTa 6jiH)Ke k ocHOBaHHio Oi^/li), yBejinneHne nncjia h njioTHOcTH 
pa3MemeHHH 3y6uoB no xpaio miacTHHKH — c yMeHbiueHHeM hx BejiHHHHbi (w*/w,). 
CneAyeT OTMeTHTb, hto pacTeHHH L. vulgare oxa3ajiHCb HecxojibKO 6ojiee H3MeHHHBbiMH 
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TAE/IHUA 8 


XapaKTepHCTHKa pacTeHHH Leucanthemum vulgare c pa3JiHHH0H OKpacKOH KaiiMbi 

Ha JiHCTOHKax o6epKH 


ripM3HaKM 

A 

B 

X 

S, 

R ch 

X 

S, 

Ki 



1 

-H TOR XCH3HH 



N te 

11.3 

3.17 

0.151 

13.1 

3.59 

0.155 

N, 

14.1 

2.73 

0.099 

13.8 

2.65 

0.094 

H 

45.6 

11.07 

0.139 

47.9 

10.03 

0.170 

T 

43.7 

18.71 

0.141 

55.7 

18.10 

0.178 



2 

-H TOa XCH3HH 



z 

1.8 

0.86 

0.149 

2.4 

0.99 

0.197 

H U 

36.4 

8.19 

0.143 

40.4 

9.44 

0.133 

w 

430.7 

272.35 

0.147 

532.3 

339.22 

0.189 

No 

28.3 

14.45 

0.118 

30.6 

14.36 

0.170 

H 

102.1 

12.48 

0.094 

99.8 

12.22 

0.181 

N, 

27.3 

4.88 

0.047 

31.7 

4.91 

0.066 

sh 

8.8 

4.99 

0.012 

12.4 

5.78 

0.016 

h 

54.3 

11.42 

0.035 

68.4 

15.93 

0.154 

Wl 

37.1 

7.69 

0.038 

41.8 

11.86 

0.091 


IlpHMeHaHHe. A — pacreHHfl co cbctjiom KawMOH H3 noTOMCTBa ot tbkmx ace, KaK ohm; 
B — paCTeHMH C TeMHOM KaMMOM M3 nOTOMCTBa OT TaKMX xce, KaK OHM. 


no pa3MepaM JiHCTbeB h CTeneHH H3pe3aHHOCTH Kpa h jihctoboh njiacTHHKH; y jihctlcb 
L. waldsteinii ycnjieHHe pocTa njiacTHHKH b JiaTepanbHOM HanpaBJieHHH, npoHBJunomeeca, 
b nacTHocTH, b yBejiHHeHHH ymoB y ocHOBaHHH h BepxyuiKH, conpoBoacflaeTca yBejinne- 
HneM pa3Maxa h3mchhhbocth 3thx noKa3aTejien h, cjieaoBaTejibHo, pa3MepoB 30Hbi 6oj^ee 
HHTeHCHBHoro pocTa. 

AHaJIH3 fleTepMHHHpOBaHHOCTH HCCJieAOBaHHblX npH3HaKOB y pa3HbIX BHflOB nOKa3bI- 
BaeT onHTb-TaKH HanGojibuiee paariHHHe Mexcjiy L. vulgare h L. waldsteinii', cpejiHHH 
ypoBeHb B3aHMOCBa3en y nocjie^Hero Bbiuie, ho uiHpHHa njiacTHHKH h nojioxceHne 30 hbi 
H anGojibniero JiaTepanbHoro pocTa 6ojiee HC3aBHCHMbi (pnc. 4). Orpyicrypa KoppejinuHH 
HccJie^OBaHHbix npw3HaKOB oneHb cxojjHa (86 %), ojjHaico MaTpnua L. waldsteinii otjih- 
naeTCH ot AByx ocTanbHbix npeHMymecTBeHHO 3a cneT H3MeHeHHH B3aHMOCBa3en HHjjeKca 
w*/Wj (pnc. 5). Y L. vulgare othochtcji b h an pacceneHHOCTb njiacTHHKH TeM MeHbuie, neM 
HHTeHCHBHee JiaTepanbHbiH pocT (u b u 2 ) h hcm 6jiHXce k BepxyuiKe cooTBeTCTByiomaa 30Ha 
(1^/lj), t. e. npn 6ojiee oicpyrnon c})opMe njiacTHHKH. Y L. waldsteinii 3tot noKa3aTejib 
KoppejinpyeT c hhcjiom h nnoTHOCTbio pa3MemeHHH 3y6uoB. CnejiyeT Taxxce OTMeTHTb, 
hto c})opMa h pa3Mepbi njiacTHHKH jiHCTa L. vulgare b HanGojibiiien CTeneHH onpeflejunoTca 

HHTeHCHBHOCTbK) JiaTepajIbHOTO pocTa OCHOBaHHH (Uj) H HeCKOJIbKO CJia6ee - COOTHOUie- 

hhcm npoAOJibHoro h JiaTepanbHoro pocTa (li/wj, lj, Wj). ripH3HaKOM-HH,aHKaTopoM y 
L. waldsteinii HBJiaeTCH lj/wi, a AonojiHHTejibHbiMH noKa3aTejiHMH — \ b Uj, u 2 ; npn stom 
pa3pacTaHne h ocHOBaHHH, h BepxymKH njiacTHHKH npHMepHO b paBHOH CTeneHH icoppe- 
JlHpyiOT C OCTaJIbHbIMH nOKa3aTeJIHMH. CneUHCj)HKa H3MeHHHBOCTH npH3HaKOB coxpaHneTCH 
y JiHCTbeB pa3Hbix apycoB. 

Bonee jieTajibHbiH aHajiH3 hsmchhhbocth pa3MepoB h cj)opMbi JiHCTbeB L. vulgare 
noKa3an, hto bo Bcex cjiynanx H3MeHHHBOCTb npH3HaKOB b npeaejiax no6era Bbirne, neM 
b HH^HBHjiyajibHOM BapbHpoBaHHH (HanGonee cnjibHbie pa3JiHHHH — no 1,/wj, 1^/1,, 
u 2 ). HcKjnoneHHeM aBJiaioTca xapaKTepncTHKH itpaa JiHCTa (z s , z h w*/W|). 
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Phc. 4. OrpyKTypa H3MeH«iHBOCTH npH3HaKOB jiHCTbeB Leucanthemum vulgare (A) h L. waldsteinii (S). 

no och opawHaT — KoacJxJjHUHeHT BapwauHH CV, %; no och a6cuwcc — cpeflHHii KoacJxJjHUHeHT neTepMHHauHH R^,. 

06o3HaMeHH« npH3H3K0B CM. B Ta6ji. 1. 




Phc. 5. Crpyierypa KoppejuiUHH npw3HaKOB JiHCTbeB Leucanthemum vulgare (A) h L. waldsteinii (S). 

06o3HaHeHHJi Te ace, hto h Ha pwc. 2, E. 





TABJIHUA 9 


XapaKTepHCTHKH pa3MepOB H (fropMbl JIHCTbeB B HHJIHBHJiyaJIbHOH 
h MdaMepHOH H3MeHHHBocTH Leucanthemum vulgare 2 BbiGopoK 


IlpH3HaK 

i 

II 

III 

Meacay pacTeHHHMH 

no no- 
6 e 7 , 

cv, % 

Kl 

CV, % 

Kl 

cv, % 

R ch 

CV, % 

Rc 2 h 




95 pacTeHHH, 

285 JIHCTbeB 




VT 

18.9 

0.154 

19.7 

0.146 

24.1 

0.176 

15.2 

0.163 

0.220 

1 

23.8 

0.138 

25.9 

0.120 

26.7 

0.174 

18.1 

0.142 

0.287 

1/w 

23.4 

0.179 

28.4 

0.137 

22.3 

0.068 

15.3 

0.083 

0.504 

^max/l 

15.9 

0.084 

23.1 

0.089 

23.1 

0.058 

12.7 

0.053 

0.398 

W 

23.9 

0.179 

25.0 

0.161 

25.5 

0.178 

17.4 

0.155 

. 0.392 

w*/w 

12.3 

0.041 

13.5 

0.025 

15.4 

0.062 

10.6 

0.039 

0.094 

Zs 

32.3 

0.090 

29.6 

0.059 

25.8 

0.111 

23.3 

0.091 

0.131 

Z 

26.7 

0.053 

22.1 

0.042 

33.0 

0.045 

21.7 

0.038 

0.274 

Ui 

27.7 

0.179 

36.8 

0.122 

53.1 

0.070 

24.3 

0.080 

0.434 

U 2 

13.2 

0.091 

14.7 

0.045 

25.7 

0.065 

12.8 

0.059 

0.399 

V S/q 

10.5 

0.085 

9.6 

0.042 

10.0 

0.019 

6.7 

0.036 

0.389 

P/q 

8.6 

0.067 

8.1 

0.023 

13.1 

0.109 

7.2 

0.047 

0.301 

CpejjHee 

19.8 

0.112 

21.4 

0.084 

24.8 

0.095 

15.4 

0.082 

0.319 




20 pacTeHHH, 

129 JIHCTbeB 





22.5 

0.160 

24.0 

0.171 

26.4 

0.193 

18.8 

0.202 

0.207 

1 

30.0 

0.185 

49.1 

0.254 

37.1 

0.260 

31.1 

0.295 

0.185 

1/w 

33.4 

0.214 

51.5 

0.244 

32.3 

0.143 

28.9 

0.243 

0.344 

lmax/1 

24.8 

0.150 

24.2 

0.206 

24.0 

0.052 

14.9 

0.178 

0.282 

W 

27.7 

0.172 

26.2 

0.136 

30.7 

0.179 

20.6 

0.148 

0.311 

w*/w 

15.6 

0.112 

23.4 

0.199 

22.1 

0.204 

17.1 

0.258 

0.116 

z s 

39.4 

0.174 

34.4 

0.238 

37.4 

0.263 

32.7 

0.268 

0.092 

z 

26.9 

0.117 

24.3 

0.150 

30.1 

0.133 

18.9 

0.176 

0.026 

Ui 

39.6 

0.151 

34.8 

0.140 

41.7 

0.076 

25.1 

0.162 

0.325 

U 2 

16.3 

0.148 

23.0 

0.183 

25.7 

0.060 

12.0 

0.195 

0.278 

V S/q 

9.1 

0.043 

7.5 

0.062 

7.8 

0.094 

6.8 

0.222 

0.252 

P/q 

12.6 

0.111 

19.7 

0.172 

41.1 

0.135 

22.7 

0.097 

0.173 

CpejiHee 

24.8 

0.145 

28.5 

0.180 

29.7 

0.149 

20.8 

0.204 

0.216 


ripMMeHaHHe. I—III — JIHCTbfl I—III npycoB. 


IlojioxeHHe jiHCTa Ha no6ere cjia6o bjihhct Ha CTpyKTypy cBjneii b HHjiHBHflyajibHOH 
H3MCHHHBOCTH (CXO^CTBO 86 H 89 % B pa3HbIX Bbl6opKax), CHJIbHee pa3JIHHHH Mexmy 
ypoBHBMH aHajiH3HpyeMOH H3MeHHHB0CTH (Mexcay MeTaMepaMH b npejjejiax no6era h 
MOK,ay paCTeHHHMH - TOJIbKO 47 % CXOflCTBa). 

B HHAHBHAyaJlbHOH H3MCHHHBOCTH HawGoJiee CHJIbHO JieTepMHHHpOBaHbl LUHpHHa 
njiacTHHKH h rmomajib Bcero JiHCTa, a TaKxce jyiHHa ruiacTHHKH. HanGojiee H3MeHHHBbi h 
3HaHHTejibHO cjia6ee CBinaHbi c ApyrHMH npH3HaKH 3y6naTOCTH Kpaa (ocoGchho mioTHocTb 
pa3MemeHH5i 3y6uoB) h cjjopMa ocHOBaHHH njiacTHHKH (z s , z, Uj; Ta6ji. 9; pnc. 6). H3 apyrnx 
xapaKTepwcTHK cjjopMbi HaH6ojiee cwjibHO xoppejinpyeT c ocTajibHbiMH yjyiHHeHHocTb 
njiacTHHKH (lj/Wj). IlpH3HaKH pa3MepoB JIHCTbeB o6pa3yioT ocHOBHyio njieajiy, 3y6naTOCTb 
JiHCTa H K03C})C})HUHeHT H3pe3aHHOCTH KOppeJIHpyiOT C eTO pa3MepaMH. XapaKTepHCTHKH 
BbITHHyTOCTH (HJIH, Hao6opOT, OKpyrJieHHOCTH) njiaCTHHKH (li/Wj, l max /ll» ALl» U 2 ) o6pa3yiOT 
OAHy 6ojiee hjih MeHee caMOCTOBTejibHyio rpynny, npH3HaKH wVw, h vS/q — BTopyio. 
B KOMnoHeHTHOM aHajiH3e 3 to pa3AejieHHe npH3HaKOB pa3MepoB h cJjopMbi Ha Gojiee hjih 
M eHee He3aBHCHMbie rpynnbi npoaBjiaeTca b BbwejieHHH KOMnoHeHTbi pa3MepoB (F^ 26 % 
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A E 




Phc. 6. CrpyKTypa KoppejuiuHH npH3HaKOB JiHCTbeB Leucanthemum vulgare. 

A — HHflHBHflyanbHaa H3MeH4HBOCTb, E — MeTaMepHaa H 3 MeHHHBOCTb. OcianbHbie o6o3HaHeHH» Te xe, hto h wa pwc. 2. 


o 6 i 4 ien AwcnepcHH) h xoMnoHeimi c})opMbi (F 2 ; 21 %; pnc. 8 ). AHajiH 3 opAHHauHH 
pacTeHHH no oco 6 chhocthm jihctlcb (pnc. 7, A) noKa 3 biBaeT, hto Hcnojib30BaHHbiH 
xoMnjiexc xapaKTepncTHK xopomo OTpaxcaeT pa3jiHHHH Mexcay hhmh. Tax, jiHCTbx pacTe- 

HHH Ns 17 (MaKCHMajIbHbie 3HaneHHX F„ 6jlH3XHe K MHHHMajIbHbIM - F 2 ) OTJIHHaiOTCa 

Han6ojibiiieH yzuiHHe'HHOCTbio njiacTHHKH, cnjibHOH h Gojiee hjih MeHee paBHOMepHO 
pacnpeaejieHHOH no BceMy xpaio 3y6naTOCTbio. Flpn bbicoxhx 3HaneHHJix F, y pacTeHHH 
N° 16 h 1, a Taxxce 9, 2, 18 Hapxjiy c yBejinneHneM uinpHHbi njiacTHHxn n njioinaAH Bcero 
jiHCTa B03pacTaeT 3y6naTOCTb xpaa (3a cneT o6pa30BaHHX pacnjieHeHHB xa k 6bi 3 nopaA- 
xob: Ha AOBOJibHO xpynHbie jionacTH, a Taxxce xpynHbie n Mejixne 3y6uw) n cootbctctbchho 
3HaHeHHB xo3c})cJ)HUHeHTa H3pe3aHHOCTH JiHCTa. Eme oahoh xapaxTepHOH oco6eHHOCTbio 
Been rpynnbi HBJiaeTca HHTeHCHBHoe o6pa30BaHHe jionacTen n 3y6uoB no Been AJiHHe JiHCTa 
(b tom HHCJie y hhxchhx JiHCTbeB — Ha nepeuixe). flajibHenuiee yBejinneHHe uinpHHbi h 
oxpyrjiocTH npHBOAHT k cjjopMe JiHCTa, xapaxTepHOH ajix pacTeHHH N° 3. YMeHbineHHe 
pa3MepoB o^HOBpeMeHHO c noAaBJieHneM AHc})c})epeHUHauHH njiacTHHxn npn Han6ojibineH 
ee oxpyrjieHHOCTH AeMOHCTpnpyioT jihctbx pacTeHHH N» 15 h 6, a c HanGojibinen 

3anOJIHeHHOCTbK) H MHHHMaJIbHOH H3pe3aHHOCTbK) N° 7, 5. 19. TaXHM o6pa30M, 

npHMeHeHHbin 3Aecb xoMnnexc npH3HaxoB aoctbtohho nojiHO onncbiBaeT H3MeHHHBOCTb 
JiHCTbeB L. vulgare. HHTepecHO yxa3aTb, hto HCXjnoneHHe H3 aHajiH3a Bcex xapaxTepncTnx 
pa3MepoB; Hecxojibxo h3mchbh xapaxTep opAHHaunn, He BjinxeT Ha BbmejieHHe ochobhmx 
rpynn. CjieAyeT Taxxce OTMeTHTb, hto niHpoxax aMnjiHTyaa BapbnpoBaHHX c})opMbi npo- 
BBHjiacb b ycjioBHax BbipamHBaHHa; b npnpojiHbix nonyjixuHax jihctwi 3HaHHTejibHo 
MeHbnie no pa3MepaM, a no c})opMe, xax npaBHjio, cooTBeTCTByiOT pacTeHHXM Ns 5, 19, 
HHoraa 20. B to xce BpeMx npnBOAHMbie cncTeMaTHxaMH ocoGchhocth cf)opMbi njiacTHHxn, 
Ha ocHOBaHHH xoTopbix pa3AejixioTC5i L. vulgare , L. ircutianum (Turcz.) DC., L. maximum 
(Ramond) DC. s. 1. (Prager et al., 1985), BnojiHe yxjiaAbiBaioTcx b pa3Max pa3HOo6pa3Hx, 
Ha6jnoAaBUierocH HaMH b noTOMCTBe H3 oahoh jioxajibHOH nonyjiauHH. 

HanOojiee xapaxTepHbiM otjihhhcm MeTaMepHOH H3MeHHHBOCTH (pnc. 6, 7, 8) HBjiaeTca 
CHJibHaji cxoppejinpoBaHHOCTb 6ojibniHHCTBa npn3HaxoB, onncbiBaioinnx cjpopMy njiacTHH- 
xh JiHCTa. HaH6ojiee He3aBHCHMbi npH3Haxn 3y6naT0CTH xpaa (z s , z, w*/w,). B xoMno- 
HeHTHOM aHajiH3e BbwejixioTcx Fi — c})axTop c})opMbi (48 % o6men AHcnepcnn). F 2 — 
cfjaxTop pa3MepoB (16 %) h F 3 — cfjaxTop 3y6naT0CTH xpaa (12 %; pnc. 8). Y Bcex 
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Phc. 7. Pa3HOo6pa3He JiHCTbeB Leucanthemum vulgare (no 3HaHeHHHM ^ktopob). 

A — pacnpeaeJieHHe pacTeHHii b (JjaicropHOM npocTpaHCTBe. npHMenaHHe: nocKOJibxy aHanH3 6bui npoBeaeH no cpexi- 
hhm ;uia Kaxxioro pacTeHHa 3HaneHHaM, H3o6paxeHHa peanbHbix JiHCTbeB HecKOJibKo CMemeHbi oTHocmejibHO Toneic, coot- 
BeTCTByio luh x «cpeaHeMy» jincTy. E — pacnpeaejieHHe JiHCTbeB pa3Hbix apycoB b (JjaxTopHOM npocTpaHCTBe (pacTeHHa 
Ns 17 h 18). 06o3HaHeHna te xe, hto h Ha pwc. 1, E. 





A — HHUHBftayanbHaa H 3 MeHHHB 0 CTb, E — MeTaMepHaa H 3 MeHHHB 0 CTb. OcTanbHbie o 6 o 3 HaHeHH» Te xe, hto h Ha pwc. 1 , A . 

HCCJie,aoBaHHbix pacTeHHH BBepx no no6ery (Ha pnc. 7, E — CBepxy bhh3) CHHxcaiOTCH 
3HaneHHH F b t. e. yMeHbuiaeTCH OKpyrjiocTb njiacTHHxn, Hanajio 30Hbi HHTeHCHBHoro 
jiaTepajibHoro pocTa cMemaeTcn Gjinxce k BepxyuiKe jincTa, noBbiuiaioTCH 3HaneHHH 
K03c})c})HUHeHT0B 3anojiHeHHOCTH h H3pe3aHHOCTH JincTa. EojibuiHHCTBO pacTeHHH c 6ojiee 
KpynHOH h AHc})c})epeHUHpoBaHHOH njiacTHHKOH xapaKTepH3yioTCH Tax>xe yBejiHneHHeM 
AJiHHbi h nnoma^H njiacTHHKH, noBbiuieHHeM 3y6naTOCTH xpa a h xoacjxJjHuneHTa H3pe3aH- 
hocth Been njiacTHHKH (yBejiHneHHe 3HaneHHH F 2 ). Jinn pacTeunn c HeGojibinon h MeHee 
HHcJ)(f)epeHUHpoBaHHOH njiacTHHKOH JincTa npn oGmeM cjia6oM pa3pacTaHHH jiHCTa h ero 
njiacTHHKH 3th npoueccbi eme MeHee BbipaxceHbi y jiHCTbeB, pacnojioxceHHbix Bbiuie no 
no6ery. 


BbIBOAbI 

CpaBHHTejibHbiH aHajiH3 H3MeHHHBOCTH MopcJxxrcorHHecxHX npH3HaKOB noGera b nony- 
jihuhhx bhaob Leucanthemum oGHapyxcnji BJiHHHHe ycnoBHH cpejibi xa k Ha pa3Max oGinero 
BapbnpoBaHHH, Tax h Ha ero comacoBaHHOCTb CaeTepMHHHpoBaHHOCTb). B Gonee Gjiaro- 
npHHTHblX yCJIOBHHX CHHJKaeTCfl H H3MeHHHBOCTb, H CHJia CBH3CH MOKfly HCCJieAOBaHHblMH 
npH3HaxaMH. 

CTpyKTypa CBJBen b HHjxHBHxiyajibHOH H3MeHHHBOCTH Taxxce onpe^ejiHeTCH ycnoBwaMH 
pocTa h pa3BHTHH pacTeHHH: ecjiH y L. vulgare no CTpyxType HanGonee pa3JiHHajincb 
MaTpnubi BbiGopoK H3 pa3Hbix TnnoB MecTOoGnTaHHH, to y L. waldsteinii — H3 JiecHOH h 
C yGaJlbnHHCKOH 30H. Pa3JIHHHH B CHCTeMe KOppeJIHUHH MOXAy BblGopxaMH pa3HbIX BHflOB 
HHBHHHKa xax no cnjie CBH3eii, Tax h no hx CTpyxType He npeBbimaioT pa3JiHHHH Mexcjjy 
BbiGopxaMH oahofo h tofo xce BH,aa. 

KoppeJIHUHH CHJlbHO AeTepMHHHpOBaHHbIX npH3HaXOB, BXOA^mHX B HApO OCHOBHOH 
xoppejiauHOHHOH njieajibi, Gojiee CTaGnjibHbi no CTpyxType; cbh3h Gonee He3aBHCHMbix 
npH3HaxoB CHjibHO H3MeHaiOTCH xax no CHJie, Tax h no CTpyxType. IlpH3HaxH couBeTna 
HMeiOT 6ojiee njiacTHHHyio CTpyxTypy xoppejinuHH, neM xapaxTepHCTHKH BereTaTHBHOH 
nacTH noGera. 

B MexcnonyjiHUHOHHOM BapbnpoBaHHH npn coxpameHHH oGmen H 3 MeHHHBOCTH nccjie- 
AOBaHHbix npH3HaxoB 3HaHHTejibHO noBbimaeTCH ee comacoBaHHOCTb, cnjibHee BbipaxceHbi 
H CneUHC})HHeCXHe AJIH pa3HbIX BHJJOB HHBHHHXa OCoGeHHOCTH CTpyXTypbl XOppeJIHUHH. 


5 BoTaHHHecKHH xypHan, N® 1, 2000 r. 
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HccjieaoBaHHe pacTeHHH 3 bhaob hhbhhhkb b ycjioBHax noceBa noaTBepAH.no hx 
cneuHcj)HHHOCTb Kax no cpeAHHM 3HaneHHBM npH3HaKOB no6era, Tax h no xapaxiepy hx 

H3MCHHHBOCTH. 

reHOTHnHHecKH o6ycjiOBJieHHbie pa3jiHHHH MexcAy pacTeHHHMH L. vulgare c pa3HOH 
nHrMeHTauneH xaitMbi Ha jiHCTonxax o6epTKH cjia6o npoHBjnnoTca no cpeAHHM 3HaneHHBM 
npH3iiaKOB no6era h hx h3mchhhbocth. 

B yCJIOBHHX KyjIbTHBHpOBaHHB BbIHBHJiaCb LIIHpOXafl H3MCHHHBOCTb paCTCHHH L. Vulgd- 
re no pa3MepaM h cJjopMe jiHCTbeB. HHAHBHAyanbHbie pa3JiHHHH npeHMymecTBeHHO 
BbipaxcaioTCH b CTeneHH pa3paciaHHH njiacTHHKH, t. e. npexcAe Bcero b c})opMe ee xpaa 
(cTeneHb h c})opMa H3pe3aHHOCTH), h npoaBJiaioTCH npn aHanH3e jihctbcb xax HHXCHero, 
Tax h cpezmero npyca. HanGojibiiine pa3JiHHHB no pa3Maxy h3mchhhbocth h CTpyxType 
CBB3CH y 3Toro BHAa o6HapyxceHbi npn cpaBHCHHH HHAHBHAyanbHoro h BHyTpnno6eroBoro 
(MetaMepHoro) BapbnpoBaHHa. 


CnHCOK JIHTEPATYPbl 
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SUMMARY 

The application of proposed euristic approach (methods of quantitative evaluation of differences 
between correlation matrices) is illustrated using comparative analysis of correlation matrices in 
individual and interpopulational variability of 10 shoot characters in the samples of Leucanthemum 
vulgare Lam., L. waldsteinii (Sch. Bip.) Pouzar (=L. rotundifolium (Kit.) DC.), L. subalpinum 
(Schur) Tzvel. The differences in the means, the limits variation, the integration level and the 
correlation structure of the matrices for L. vulgare are determined by ecotopic rather than 
geographical differences. For L. waldsteinii , growing in Carpathian Mountains, the factors which 
determine analogous differences are the altitude and shade. The second Carpathian species, very 
ecologically specialised L. subalpinum , is more stable; this feature is manifested when the means 
and correlation matrices are compared. Interspecies differences are represented more apparently by 
interpopulational rather than individual variability and correlation matrices. 
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CPABHHTEJItHO-aHTOJIOrHHECKOE H3Y4EHHE OflHOKJIETOHHblX 
3EJIEHLIX BOflOPOCJIEH. X. HEKOTOPblE OCOBEHHOCTH MHT03A 
CHLAMYDOMONAS rPyiHIM PSEUDAGLOE ( CHLAMYDOMONADALES, 

CHLOROPHYTA) 

T. V. SEDOVA. COMPARATIVE CYTOLOGICAL INVESTIGATION OF UNICELLULAR GREEN ALGAE. X. 
SOME PECULIARITIES OF MITOSIS IN CHLAMYDOMONAS OF PSEUDAGLOE -GROUP 
(■ CHLAMYDOMONADALES , CHLOROPHYTA) 


HejiejiHiuHecH aapa HccneaoBaHHbix bhaob pacnojiaraioTCH Ha anHKanbHOM KOHue mieTOK, hmciot awaMeTp 
okojio 3.5 mkm, uinpoKOOBajibHyK) ao oKpyrJioH ({)opMy h cjioxcHbiH (C. agloeformis) hjih npocToii (C. mutabilis) 
xpoMoueHTpHMecKHH THn opraHH3auHH. Mhto3 C. agloeformis conpoBoacaaeTCH nocaeaoBaTeabHon CMeHofi 
TnriHMHbix cTaaHH. Oco6eHHocTH KacaiOTca oTaeabHbix aeTaaeif, k MHCjiy KOTopbix caeayeT othccth iiohbjichhc 
b oMeHb HenpcxnojiacHTejibHOH no BpeMeHH no3aHen npoc})a3e oco6oh cBeTjiow 30Hbi h cBoeo6pa3Horo CKonaeHHJi 
xpoMocoM b BHjie miy6Ka, pacnojioxceHne MeTac})a3Hbix xpomocom h BepeTeHa b caa6ooKpauiHBaK)ineMca 
BemecTBe, npeo6pa30BaHne b aHac})a3e npaMoro Meac30HaabHoro BepeTeHa b ayroo6pa3Hoe, oneHb pacTHHyTyio 
no BpeMeHH Teaoc})a3y, 3aaepacKy uHTOKHHe3a h, xax caeacTBHe, o6pa30BaHne aByaaepHbix mieTOK. KapnoTHn 
COCTOHT H3 OJIHHaKOBbIX MCJIKHX T0HK006pa3HbIX XpOMOCOM (n = 10). 

KnioMeBbie cnoBa: mhto3, Chlamydomonas , Chlorophyta. 

HeGojibiuaa no oG^eMy, oOTjeAHHaiomaH Bcero 11 bhaob rpynna Pseudagloe — oAHa 
H3 9 TaKcoHOMHHecKwx rpynn, Ha KOTopbie noApa3AeneH poA Chlamydomonas. 3Ta rpynna 
oG’beAHHHeT bham c xapaKTepHbiM npHCTeHHbiM H-o6pa3HbiM xjioponjiacTOM h pacnono- 
xceHHbiM b ero nepeMbinxe ueHTpanbHbiM nnpeHOHAOM. flApo JiexcnT Ha nepeAHeM KOHue 
KjieTKH HaA nnpeHOHAOM. Hh oahh bha paHee He nccneAOBancH KapnonornHecKH. 

CTaTbH npoAonxcaeT cepnio nyGnHKauHH, nocBameHHbix H3yHeHHio KapnonornH boao- 
pocnew pa3AHHHbix rpynn Chlamydomonas. Ee uenb — AeTaAbHoe onncaHHe MHT03a, 
BbiHBAeHne ero ocoGeHHocTew h noAcneT nncna xpomocom y C. agloeformis. 


MaTepnaA h MeTOAHKa 

HccAeAOBaAH uiTaMM 11-1 Chlamydomonas agloeformis Pascher h HeAenamnecH aapa 
uiTaMMa 34.72 C. mutabilis Gerloff. 06a uiTaMMa H3 koaackuhh BOAopocneii TeTTHHreH- 
cKoro yHHBepcHTeTa Aio6e3HO npeAOCTaBAeHbi A-poM U. Schlosser. 

fleTaAH BbipamnBaHHA (Ha arapn30BaHH0H cpeAe M 12), noAroTOBKH k cjAiKcaunn 
(oTHOCHTeAbHaa cHHxpoHH3auHH HAepHbix AeAeHHH nyreM perynnpoBaHHH CBeTOBoro 
pexcwMa), cJ)HKcauHH h oKpacKH MaTepnaAa (aah CBeTOBoro MHKpocKona — xpoM-yKcyc- 
hah cMecb b cooTHomeHHH 100 : 1 h reMaTOKcnnnH Tappnca, aah sneKTpOHHoro — 
rAyrapoBbin anbAernA Ha xchakoh cpeAe M 12 h ocmhcbah KHCAOTa) H3A0xceHbi paHee 
(CeAOBa, 1998a). HeAenamneca aApa HccAeAOBaAH b CBeTOBOM h aneKTpoHHOM MHKpo- 

CKOnaX, MHT03 - B CBeTOBOM MHKpOCKOne C anOXpOMaTHHeCKHM o6T>eKTHBOM MaCAHHOH 

HMMepcnn, x90 (an. 1.3) h 3eAeHbiM $HAbTpoM, noAcneT nncna xpomocom npon3BOAHAH 
C OpaHXCeBbIM Cj3HAbTpOM. 
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Pe3yjibTaTbi h oScyjKfleHHe 


B npenapaTax C. agloeformis ojjHOBpeMeHHo BCTpenaiOTCH anpa pa3HOH cJ)opMbi — 
UJHpOKOHHUeBH,aHbie H OKpyrcibie COOTBeTCTBeHHO C HHTeHCHBHO H CJiaGoOKpaiUHBaiOmHM- 
ca Gojiee roMoreHHbiM conepxcHMbiM. B nepBOM cnynae KpynHoe anpbimxo CMemeHo k 
nepw^epHH, bo btopom — 3aHHMaeT ueHTpa/ibHoe nonoxceHne (cm. pncyHOX, 1 , 2). pa 
C. mutabilis hmckdt oxpymyio cJ)opMy h MaccHBHoe, pacnojioxceHHoe b ueHTpe anpbimxo. 
y o6ohx BHflOB anpa nnaMeTpoM okojio 3.5 mkm jioxanH3yiOTCH Ha annxanbHOM KOHue 
BereTaTHBHbix kjictok oxojio nanHJuibi, Bcema Han nnpeHonnoM h Ha ootoh c hhm och. 
YjibTpacTpyKTypHbie HccnenoBaHHa noxa3a/iH, hto y C. agloeformis , xa k b anpax co 
CJlOXCHblM XpOMOUeHTpHHeCKHM THnOM OpraHH3aiJHH, XpOMaTHH HaCTHHHO CXanJIHBaeTCa 
Ha nepw^epHH anpa h Ha cpe3ax npnoGpeTaeT BHn cwjibHO pacceneHHoro oGonxa, a 
nacTHHHo pacceHBaeTCH no Hyxjieon/ia3Me b BHne HeMHoroHHcneHHbix mcjikhx xpOMOueH- 
TponoAoGHbix Ten. flnpa C. mutabilis conepxcaT enHHHHHbie Menxne xpoMoneHTpononoG- 
Hbie o6pa30BaHHH, a nepncjiepHHecxHe cxon/ieHna OTcyTCTByiOT, hto xapaxTepHO nna 
npocToro xpoMoueHTpnHecxoro THna opraHH3aunH anpa (CenoBa, 1989). 

riepen ne/ieHneM anpa C. agloeformis yBenHHHBaiOTca b pa3Mepax h Ha npoTaxceHHH 
Bcero MHT03a, xa k h nnpeHOHnbi, coxpaHaiOT CBoe nepBOHananbHoe nonoxceHne. KneTxa 
H3 xpyrjion npeBpamaeTcn b 6o6oBHnHyio. ^KryTHXH h anpo pacno/iaraiOTca y BorayTOH 
CTeHXH, a nnpeHOHn — oxojio Bbinyxjion. 

B npocJ)a3e nponcxonaT xapaxTepHbie nna stoh cTannn MHT03a npeo6pa30BaHna anpa. 
KoHneHcauHH xpoMaTHHa npnBonHT x noaBjieHHio xpomocom. flnpbimxo nocTeneHHo 
yTpaHHBaeT cnocoGHOCTb oxpauiHBaTbca h ncne3aeT. B no3,uHeH npocJ)a3e, xoTopaa xpaiiHe 
penxo BCTpenaeTCH b npenapaTax, xoHTypbi anpa CTaHOBaTca HeneTXHMH h HannHaeT 
pa3jiHnaTbca ocoGaa CBeTjiaa 30Ha co CBoeo6pa3HbiM cxonneHneM xpomocom b Bnne xnyGxa 
(cm. pHcyHox, 3 ). 

C HacTynneHneM MeTa$a3bi noaBJiaeTca cjiaGooxpaniHBaiomeeca BemecTBO, b xoTopoe 
norpyxcaiOTca Menxne, He oTnnnaiomHecn npyr ot npyra TOHXoo6pa3Hbie xpomocomh 
(n = 10). Ohh oGpa^yiOT cpaBHHTenbHo pbixnyio sxBaTopnanbHyio nnacTHHxy. Menxoe, 
npaMoe, cjiaGo nncjxJiepeHUHpoBaHHoe BepeTeHo opneHTHpyeTca TaxnM o6pa30M, hto ero 
njiHHHan ocb pacnonaraeTca napajuienbHO juihhhoh och GoGobhahoh xjictxh. UeHTpnoneH 
He oGHapyxceHO (cm. pHcyHox, 4 , 5). 

K Hanany aHa$a3bi xoMnaxTHo pacnojioxceHHbie cecTpHHCXHe xpomocomw pacxonaTca 
B npOTHBOnOJIOXCHbie CTOpOHbl. OnHOBpeMeHHO HaHHHaeTCH (J)OpMHpOBaHHe Me)K30HaJlb- 
Horo BepeTeHa (cm. pHcyHox, 6 ). Koraa cecTpHHCXHe xpoMOCOMbi nocTHraiOT noniocoB 
BepeTeHa, Mex<30HanbHoe BepeTeHo yTpaHHBaeT cboio neTxocTb h npeo6pa3yeTca b 
nyroo6pa3Hoe (cm. pncyHOX, 7 — 9). Ilo BceMy nepHMeTpy ueHTpanbHOH nacTH xjictxh 
nepneHnnxyjiHpHo x juihhhoh och BepeTeHa B03HHxaeT xapaxTepHoe ynnoTHeHne uhto- 
nna3Mbi (cm. pncyHOX, 8 , 9), npenmecTByiomee o6pa30BaHHio xneTOHHOH neperoponxH. B 
xoHue aHa$a3bi xpoMOCOMbi HaHHHaiOT yTpanHBaTb cnocoGHOCTb oxpauiHBaTbca. 
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Mhto3 Chlamydomonas agloeformis. 
06 i>KCHeHHe b tckctc. MaciuTaOnafl nwHeiiKa — 0.01 mm. 


69 




Te/iocJ)a 3 a — oneHb npoAonxcHTenbHaa cf)a3a MHT03a, xoTopaa HHorna 3axaH4HBaeTca 
nocjie 3aBepmeHH5i unT0XHHe3a. Mexc30HanbHoe BepeTeHo nepecTaeT pa3nH4aTbca. CecnpnH- 
cxne HApa o6bi4HO pacnojiaraiOTca Apyr npoTHB Apyra, npnneraa k xneT04H0H neperopoAKe. 
OAHOBpeMeHHo b HccjieAOBaHHOM MaTepnane npHcyTCTByiOT ABynAepHbie KjieTKH c npnnera- 
ioluhmh Apyr k Apyry TenocJ)a3HbiMH hah a axe nocTTenocf)a3HbiMH AApaMH. 

rinpeHOHA coxpaHBeTCH Ha npoTflxceHHH Bcero MHT03a. B MeTa$a3e oh HanHHaeT 
BbiTBTHBaTbCH, b aHa$a3e — raHTeAeBHAHO nepeniHypoBbiBaeTca. K Hanany uHT0XHHe3a 
2 BHOBb o6pa30BaBuiHxcH nnpeHOHAa pacxoAflTca b npoTHBononoxcHbie CTopoHbi h 
BnocAeACTBHH xaxcAaa H3 cecTpnHCKHx KAeTOK noAynaeT no oAHOMy nnpeHOHAy. 

HTax, rpynna Pseudagloe oGbeAHHaeT bhaw c pa3HbiM THnoM opraHH3aunH HApa — 
npocTbiM (C. mutabilis) h caoxchmm (C. agloeformis ), npnneM CBoeo6pa3ne nocAeAHeMy 
npHAaeT cHAbHO paccenenHbiH oGoaox, coctohluhh h3 Menxnx o6oco6AeHHbix ^pameH- 
TOB, HaCTb KOTOpbIX M0p$0A0rH4eCXH HeOTAHHHMa OT XpOMOUeHTponOA06HbIX TeA, 
pacceHHHbix no HyKAeonna3Me. Kax oTMenanocb paHee (CeAOBa, 1989), 4eTxaa rpaHHua 
MOKAy npocTbiM H CAOXCHblM XpOMOUeHTpHHeCKHMH THnaMH OpraHH3aUHH BAep OTCyTCT- 
ByeT H3-3a MHoroHHCAeHHbix nepexoAOB MexcAy hhmh. #Apa C. agloeformis — npHMep 
oAHoro H3 hhx. AHaAorHHHoe npoMexcyTOHHoe nonoxceHHe 3aHHMaiOT HApa y npeACTaBH- 
Tenen TaKcoHOMHHecKH 6ah3koh rpynnbi Agloe (CeAOBa, 1999). 

Cneunc|)HKy MHT03y C. agloeformis npHAaeT no3AHHH npocJ)a3a c oco6oh cBeTAOH 
3ohoh h xapaxTepHbiM cKonneHneM xpoMocoM b BHAe xnyGxa. 06pa30BaHHe xny6xa 
BCTpenaeTca b npenapaiax oneHb peAKo. TeM caMbiM noATBepxcAaeTca paHee Bbicxa3aHHoe 
npeAnoAoxceHne (CeAOBa, 1999) o cTpeMHTeAbHocTH 3Toro 3Tana MHT03a. 

CymecTBOBaHne cbctaoh 30Hbi, xa k h y C. yellowstonensis Kol (rpynna Sphaerella) 
(CeAOBa, 1998a), orpaHHHHBaeTca oneHb xopotxhm nepnoAOM no3AHen npo$a3bi b 
OTAHHH e ot C. pyrenoidosa Deason et Bold (rpynna Pleiochloris) h C. aculeata Kor- 
schikoff (rpynna Amphichloris ), y xoTopbix 3Ta 30Ha coxpaHaeTca 3Ha4HTenbHo AOAbrne, 
BnAOTb ao Tenocf)a3bi (CeAOBa, 19986, b). 

B MeTacJ)a3e HaHHHaeT pa3AH4aTbCH xapaxTepHoe cnaGooxpaniHBaiomeecH BemecTBO c 
norpyxceHHbiMH b Hero xpomocomhoh nnacTHHxon h BepeTeHOM, aHaAorn4Ho TOMy, xax 
3to nponcxoAHT y C. radiata Deason et Bold, C. philotes Lewin* (rpynna Agloe) h y 
C. yellowstonensis (rpynna Sphaerella). flanee, o6pamaiOT Ha ce6a BHHMaHHe npnyponeH- 
Hoe x aHacf)a3e npeo6pa30BaHne npaMoro Mexc30HanbHoro BepeTeHa b Ayroo6pa3Hoe h 
3aMeTHoe cdnnxceHHe cecTpnHcxnx xpomocom Apyr c ApyroM. Flo3AHee, nocne pa3pymeHH5i 
Mexc30HaAbHoro BepeTeHa, ABHxceHne cecTpHHCxnx xpomocomhmx rpynn HaBCTpeny Apyr 
Apyry B03o6HOBnaeTCH, h b xoHue xohuob BHOBb o6pa3yiomHec5i HApa oxa3biBaioTCH 
AexcamHMH phaom. IIoAoGHoe AByxsTanHoe nepeMemeHne cecTpHHcxnx xpomocom, Bbi- 
3BaHHoe CHanana npeo6pa30BaHneM Mexc30HanbHoro BepeTeHa, a 3aTeM ero pacnaAOM, 
npocnexcHBaeTca Taxxce y C. yellowstonensis (CeAOBa, 1989). Mhto3 C. agloeformis 
0TAH4aeTCfl, C OAHOH CTOpOHbl, 04eHb npOAOAXCHTeAbHOH TeA0(J)a30H, XOTOpaH 3aBepilia- 
eTca HHorAa TOAbxo nocne o6pa30BaHHH cecTpHHcxnx xactox, c Apyron — noHBneHHeM 
3Ha4HTeAbHoro xoAH4ecTBa AByHAepHbix xactox, 4to cBHAeTeAbCTByeT o 3aAepxcxe uhto- 
XHHe3a. HeM sto Bbi3BaHo, noxa He echo. 

OGcAeAOBaHne npeACTaBHTenen Apyrnx rpynn Chlamydomonas no3BOAHT 6onee tohho 
04epTHTb AAH XaXCAOH H3 HHX B OTAeAbHOCTH Xpyr o6lUHX H CneUH({)H4eCXHX XapHOAOrH- 
4ecxHX xapaxTepncTHX. 
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BoTaHHHecKHH HHCTHTyr IIoJiyHeHO 25 VI 1998 

hm. B. JI. KoMapoBa PAH 
CaHKT-IleTep6ypr 


SUMMARY 

The karyology of Chlamydomonas agloeformis and the nuclear morphology of C. mutabilis are 
described. In both species the non-dividing nuclei are widely ovoid or roundish, about 4 pm in 
diameter each, with a solitary compact nucleolus. The nuclei are located in the anterior part of the 
cell. The detail ultrastructural studies of C. agloeformis show that the condensed chromatin is 
scattered in the form of chromocenter-like bodies anywhere in the nuclear interior being especially 
concentrated adjacent to the nuclear envelope where they form a highly interrupted ring (the complex 
chromocenter type organization). In C. mutabilis in contrast to C. agloeformis the condensed 
chromatin appears only as a few minute chromocenter-like bodies distributed all over the nucleus 
(the simple chromocenter type organizaion). 

The mitosis follows the normal pattern although the details reveal some interesting features. 
Prior to the division the nucleus remains in its starting (interphase) position. The onset of mitosis 
is signaled by several nuclear changes which occur more or less simultaneously. The size of the 
nucleus increases and its shape changes. During prophase the nucleolus begins to lose its stainability. 
The chromatin condenses in chromosomes. At the late prophase the distinctive light unstainable 
(clear) zone is revealed and the forming chromosomes show a congregation in the form of a clew. 
This period is very short. 

In the metaphase the faintly-stained substance appears. The similar to each other small dot-like 
chromosomes (n = 10J are arranged in equatorial plate and are embedded in this substance. The 
straight taper spindle is formed. The longitudinal axes of the spindle and cell are parallel to each 
other. At the onset of anaphase the interzonal spindle is developed between the groups of sister 
chromosomes. Later the spidle becomes bow-shaped. As a result, these groups slightly approach to 
each other. The septum originates in the cell. 

Telophase is a very prolonged stage of mitosis. Sometimes the telophase nuclei are noted even 
in the recently formed sister cells. Simultaneously binucleate cells appear. These cells probably arise 
by the inhibition of cytokinesis. 

The pyrenoid is presented throughout mitosis. 


YUK 582.232.5(985) Eot. xypH., 2000 r., t. 85, Ns 1 

© E. H. riaTOBa, M. B. TeueH, M. Chbkob 

NOSTOC COMMUNE ( CYANOPHYTA ) B TYHAPAX POCCHHCKOrO 

CEKTOPA APKTHKH 

E. N. PATOVA, M. V. GETZEN, M. D. SIVKOV. NOSTOC COMMUNE ( CYANOPHYTA ) IN TUNDRAS 

OF THE RUSSIAN ARCTIC 

06o6meHbi aaHHbie 06 ocoGeHHOCTax pacnpodpaHeHHH, Mop^ojiorHH h a30T4?HKCHpyiomcH aKTHBHOCTH 
Ha 3 eMHOH cHHe 3 ejieHoii BoaopocJiH Nostoc commune b pa3JiHHHbix TynapoBbix paiioHax Pocchhckoh Apkthkh. 
KjnoneBbie cnoBa: Nostoc commune , Ghoaoihh, pacnpocrpaHeHne, PoccnHCKaa ApKTHKa. 

Nostoc commune Vauch. — npeflCTaBHTejib Cyanophyta , cnoco 6 iibiH o6pa30BbiBaTb 
MomHbie MaKpocKonHHecKHe kojiohhh h cJwKCHpoBaTb MOJieKyjiapHbiH a30T. 3tot bha 
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Phc. 1. PacnpocTpaHeHHe Nostoc commune b Pocchhckoh ApKTHKe. 

LUHpoKO pacnpocTpaHeH b HanoHBeHHOM noKpoBe pacTHTe/ibHbix cooGmecTB Bcex ochob- 
hwx 30HajibHbix THnoB pacTHTeJibHocTH EBpa3HH (flparaHOB, 1965; rojuiepGax, IllTHHa, 
1969; HoBHHKOBa-MBaHOBa, 1980; Ea 30 Ba, XaiuioeB, 1982; Mollenhauer, 1986; Ky 3 HXMe- 
tob, 1989). MHorne ncc/ienoBaTejin oTMenajin stot bha b nflTHHCTbix TyHnpax h cbipbix 
KOHKOBaTbix OojiOTax no noGepexcbio h Ha ocTpoBax CeBepHoro JlenoBHToro oxeaHa 
(apxnnenarn HoBan 3eMJin, 3eMJin OpaHua-Hocncf)a, HoBocnGnpcxHe o-Ba) (Ejichkhh, 
1936; ropo^KOB, 1956; HoBHnxoBa-HBaHOBa, 1963; AnexcaHnpoBa, 1963), a Taxxce Ha 
UeHTpanbHOM h 3ana#HOM TanMbipe, BXjHOHan ero noGepexcbe (Thxomhpob, 1957, 1963; 
EpMO/iaeB, 1979; CaoGHHXOBa, 1986), h b flxyTHH (KoMapeHxo, BacnjibeBa, 1975) 
(pHC. 1). B nepeHHcneHHbix paGoTax conepxcaTcn b ochobhom cJwiopHCTHHecxne h reoGo- 
TaHHHecKne CBeneHnn c xpaTXon HH^opMauneH o pacnpocTpaHeHHH HocToxa b pacm- 
TenbHbix cooGmecTBax. ripn stom oGcyxcnaeTcn ocoGaa pojib 3Toro Bnna b nepBOHananb- 
hwx npoueccax GnojiorHHecxoro ocBoeHnn ocTaTOHHO-noBepxHocTHo-meeBbix noHB. On- 
Haxo cymecTByeT HacTonTenbHan HeoGxonnMOCTb oueHxn ootoh H3 cymecTBeHHbix 

4)H3HOnOrHHeCXHX OCOGeHHOCTeH 3TOH BOflOpOCJIH B yCJlOBHHX TyHApOBblX SXOCHCTeM - 

cnocoGHOCTH x a30TcJ)HXcauHH, xoTopaa no chx nop ocTaeTcn ManonccnenoBaHHOH. 

.Una 3apy6e)KHoro cexTopa ApxTwxn HMeiOTcn CBeneHnn o p^cnpocTpaHeHHH h 
a30T4)HXCHpyK)men axTHBHocTH HocToxa b xaHancxnx apxTHHecxnx nycTbiHnx Ha o- 
BefleBOH, Annexe h pane npyrnx BbicoxoapxTHHecxHx perHOHOB (Alexander, Schell, 1973; 
Stutz, Bliss, 1975; Henry, Svoboda, 1986; Lennihan, Dickson, 1989; Lennihan et ah, 
1994). 3tot bh jx OTMeneH epenn opraHH3MOB-noMHHaHTOB b cypoBbix npnponHbix ycno- 
BHnx aHTapxTHHecxnx sxocncTeM (Fogg, Stewart, 1968; Horne, 1972; IleTpoB, 1984). 

B HacTonmen paGoTe Ha ocHOBe MaTepnanoB MHoroneTHHx coGcTBeHHbix HaG/noneHHH 
h jiHTepaTypubix CBeneHHH oGoGuteHbi npencTaBJieHnn oG ocoGeHHocmx pacnpocTpaHe- 
hhh, Mopc})ojiorHH h a30T({)HXCHpyiomeH axTHBHocTH N. commune b TyHnpax poccHHcxoro 
cexTopa ApxTHXH. 


MaTepwaji h MeTonnKa 

CGopw Gbuin npoBeneHbi (HiOHb — ceHTnGpb 1987—1997 rr.) b pa3JiHHHbix pacTHTenb- 
hmx cooGmecTBax TyHnpoBon 3ohw (TaGn. 1; pnc. 1) (b noA30Hax apxTHHecxnx, a Taxxce 
ceBepHbix h loxcHbix rnnoapxTHHecxHx TyHnp) (Amac ApxTnxn, 1985). B BopxyTHHexoM 
npoMbiuineHHOM panone (BI3P) pacTHTenbHbie cooGmecTBa c ynacTHeM HocToxa H3ynanH 
Ha CTaitHOHapHbix npocjwjinx ycJi0BH0-cf)0H0Bbix h HMnaxTHbix 3oh (BbiGpocbi ueMeHTHoro 
3aBona). Bbino/iHeHbi cGopbi MaxpocxonnHecxHx pa3pacTaHHH HocToxa ajih Mop^OMeTpn- 
necxHx HaGjiKxneHHH, H3MepeHnn GnoMaccbi h xHMHHecxoro aHanH3a. H3yneHHe Mop^o- 
norHH Bxjnonajio onpeneneHne pa3MepoB h coctohhhh TajuioMOB, HHTen, BereTaTHBHbix 
XJieTOX H reTepOUHCT. ripn MaCCOBOM pa3BHTHH 3TOH BOnopOCJlH B pa3J!HHHbIX paCTHTeJlb- 
hbix cooGmecTBax GHOMaccy h npoexTHBHoe noxpbiTne onpenennjiH c/ienyionmM oGpa 30 M: 
Ha nnomann b 20—25 m 2 cnynaHHbiM oGpa30M BbiGnpajiH 5—10 nnomanox no 0.06 m 2 , 
Ha xoTopbix oueHHBajin nnomanb (b %) noBepxHocTHbix pa3pacTaHHH HocToxa. nocxonbxy 
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TABJIHUA 1 

PacnpocTpaHeHHe Nostoc commune b apKTHHecKHx h ninoapKTHHecKHX TyHzipax 


MecTOHaxoacaeHHe, 
reorpac})HHecKaH mapoTa 

PacTHTeJibHbie coo6mecTBa 
HJIH MeCTO OT6opa 
BoaopocjiH; noHBa 

06w;iHe; 6noMacca, 
Mr cyx.Mac- 
cbi/0.06 m 2 ; npoex- 
TMBHOe noKpbi- 
THe, %/0.06 m 2 

JlmepaTypHbiH 

HCTOHHHK 


ApKTHMeCKHe Tyuapbl 



0-b 3e\uw AiieKcanapbi (3e\um 

MoXOBO-JIHLUaHHHKOBbie | 

06HJIbHO 

HoBHHKOBa-MBa- 

OpaHiia-MocHtJia), 81° c. in. 

rpynnwpoBKH; ruioT- 
Hbie cyrjiMHKM 


HOBa, 1963; 

AjieKcaHjipoBa, 

1983 

n-OB )KmJIOH (o-B OKTflOpbCKOH 

3^aKOBO - MoxoBo-^Hinan - 

» 

AiieKcanupoBa, 

Pcbo/iioiihh, CeBepHan 3eM- 

HHKOBbie 


1983 

ju i), 80° c. in. 




O-B CKOTT-Ke/ITH, 80° C. LU. 

i 

FI/iaTO, Jiyxn, BJiaxHbie 
MXH 

Ejihhhhho, 

06HJIbH0 

IllHpinoB, 1935 

0-b BH3e, 79° c. in. 

Ha no6epexbe, Jiyxn 

Ehhhhhho 

To xe 

Mbic )Ke;iaHHfl (HoBan 3e\uw), 
77° c. in. 

MoxoBbie mnHOBbie 
jiyxn 

OSmibHO 

» » 

PyccKaa raBaHb (HoBan 3e\uni), 

MoxoBbie jiyxn 

Ejihhhhho 

» » 

76° c. in. 




CyjibMeHeBa ry6a (HoBan 3eM- 
ju i), 74° c. in. 

Ckjioh MopeHbi h Jiyxn; 1 
KaMeHb, niHHa 

» 

» » 

Mbic CMHpHOBa (HoBan 3eM- 
jl«), 74° c. in. 

Ckjioh MopeHbi, nepHo- 

BHHKM THIIHOBblX MXOB 

» 

» » 

CncTeMa raBpmiOBCKHx 03ep 

no 6eperaM 

06HJIbHO 

OjiepoB, 1925 

(HoBaa 3eMjia) 




CncTeMa UImhjitobckmx 03ep 
(HoBan 3e\uw) 

B JIHTOpaJIbHOH 30He, 
cpeziH BbicuiHx pacTe- 

HHH 

» 

To xe 

Mbic MeHinHKOBa (HoBan 3eM- 

n^THHCTbie MOXOBbie 

OBHJibHo; 

Hauin ^aHHbie 

jih), 72°42' c. in. 

Tynapbi, KycrapHHHKo- 

158—5000 Mr; 

(hiojib— aBrycT 


BO-MOXOBbie, TpaBflHO- 
MOXOBbie, MOXOBO-JIH- 
uiaHHHKOBbie Tynapbi, 
ocoKOBO-nymnneBbie 
6o/iOTa 

15-95 % 

1993 r.) 

0-b KoTe^bHbin (HobochShp- 

rnnHOBbie Gojioia, ob- 

MHoro, oneHb 

T oponKOB, 1956 

CKHe o-Ba), 75° c. in. 

paxHbie jiyroBHHbi, 
TepMOKapcTOBbie 6 ojio- 
Ta, inonoHTHeBbie 6o- 
jioTa, MoxoBbie nojm- 
roHajibHbie nycTbiHH, 
TpeniMHOBaTO-riHTHHC- 
Tbie nycTbiHH, ropHbie 
nycTbiHH; nieeBbie, 
cJia6oonieeHHbie cy- 
rjiHHKH, Top<})flHo-r;ie- 
eBbie me6HHCTbie cy- 
DIHHKH 

MHOrO, JIOBOJIb- 
ho MHoro, 

Majio, 

eflHHHHHO 


Mbic CrepjieroBa (ycTbe p. Hhx- 

OcOKOBO-MOXOBbie 

06HJIbHO 

THXOMHpOB, 

Heft TawMbipbi, UeHTpajibHbiH 
TaHMbip), 76° c. m. 

rLHTHMCTbie TyHJipbl, 

rouble roma 


, 1957, 1963 

OKpeCTHOCTH 6yxTbi Thkch (hh- 

Ckjioh ropbi, miTHHCTaa 

» 

3HaMeHCKan, 

30Bbfl p. JleHbi), 72° c. in. 

Tymipa 


1961 (no: Th- 
XOMHpOB, 1963) 
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TAEJIMUA 1 ( npodoAdtceHue) 

MecTOHaxoacneHHe, 
reorpa4>HHecKaa mnpoTa 

PacTMTeabHbie coo6mecTBa 
hjih MecTO oT6opa 
Boaopocan; noHBa 

06Hjine; 6noMacca, 

Mr cyx. Mac- 
Cbi/0.06 m 2 ; npoeK- 
THBHOe nOKpbl- 
THe, %/0.06 m 2 

JlHTepaTypHbiM 

HCT04HHK 


riocejiKH Arana, Tapea, 

Mbic BxoaHoft, p. riflCHHa 
(3ananHbift TaftMbip), 

71-74° c. in. 

CpenHee TeneHHe p. nacnHbi, 
ycTbe p. flyawnTbi, oKpecTHo- 
cth noc. KpecTbi (TaftMbip), 
72° c.in. 

ycTbe p. Enxaaa, cpeaHee Tene- 
HMe p. FlHCHHbl, paHOH XaTaH- 
rn (TaHMbip), 71° c. in. 

YcTbe p. Mopawaxa 
(n-OB flMaa), 70° c. in. 

MbIC EoJIBaHCKHH Hoc 
(o-b Baftran), 70°28' c. in. 


HHXHeKojibiMCKaa TyHapa, ok- 
peCTHOCTH noc. rioXOIICK 
(ycTbe p. KojibiMa), 69° c. in. 

Mbic Eejibiii Hoc (n-OB lOrop- 
cKnft), 69°36 / c. in. 


03. KpwBoe (o-b KojiryeB), 
69° c. m. 

noc. BapaHneft, 03 . TopaBeft, 
68°42' c. in. 


Mbic EojiBaHCKHii Hoc (aeab- 
ta p. nenopbi), 68°20' c. in. 


BepxoBbH p. Kapbi p. yea (no- 
jwpHbiH ypaji), 68° c. in. 


0KpecTHOCTH r. BopKyra, 
67° c. in. 


f HnoapKTHHecKHe Tynapbi 


MejucoBonHbie o3epKH, 06nabHO (cbi- 

6ojioma, ayxen; rurr- poft Bee 

HHCTwe Tynapw 65—133 t/m 2 ) 

EpHHKOBO-OCOKOBO-MO- 06mibHO 

xoBaa nuTHHCTaa 
TyHapa 

TpaBHHo-MoxoBan, Kyc- » 

TapHHMKOBO-TpaBHHO- 
MoxoBaa TyHapa 
naTHHCTO-MOXOBaH » 

TyHapa 

riflTHHCTbie MOXOBbie 06lWbHO; 

TyHapw, KycTapHHHKo- 250—4480 Mr; 

BO-MOXOBbie, TpaBHHO- 20—93 % 

MOXOBO-JIHinaHHHKO- 
Bbie TyHapbl, OCOKOBO- 
nyuiHiieBbie 6oaoTa 
B ebipbix HH3HHax, Mea- 06mibHo 

khx Bbicoxinnx Boao- Ha naoinaaKax 

eMax no 50—80 cm 

IlirrHHCTbie KycTapHHM- OneHb MHoro, 
kobo -MoxoBbie Tynupbi, o6nabHo; 

TpaBHHo-MoxoBbie 3a- 90—3500 Mr; 

6oaoneHHbie TyHapbi, 15—89% 

MOXOBO-JUWiaHHHKO- 

Bbie Tynupbi, ocokobo- 
nyuiHixeBbie 6oaoTa 
EpHHKOBo-KycrapHHH- 20—400 Mr; 

KOBo-MoxoBaa 6yropKO- 5—35 % 

Baiaa TyHapa 

nHTHHCTaa epHHKOBO- 50—3400 Mr; 

HBHHHKOBO-MOXOBaH 10—80 % 

TyHnpa, OCOKOBO-MO- 
xoBaa 3a6oao4eHHaH 
TyHapa 

nHTHHCTaa MoxoBO-an- 1800—4100 Mr; 
inaHHHKOBan TyHapa; 60—100 % 

TynapoBaa raeeBaa 
no4Ba 

nHTHHCTaa apnaaoBO-MO- 70—524 mt; 
xoBaa Tyuapa, rorr- 20—80 % 

HHCTaa KyCTapHH4K0- 
Bo-MOxoBaa, ocokobo- 
TpaBaHHCTaa 3a6oao- 
aeHHaa TyHapa 

naTHHcraa epHHKOBo-HB- 39—3060 Mr; 
HaKOBo-MOxoBaa, Kyc- 10—90 % 

TapHH4K0B0-aHinaftHH- 
KOBo-MoxoBaa, KpynHO- 
HBHaKOBaa MOxoBaa, 
narHHCTaa apnaaoBO- 
MoxoBaa TyHapa; Tyna- 
pOBaa raeeBaa noaBa 


EpMoaaeB, 1979 


Cao6HHKOBa, 

1986 


nepMHHOBa, 1990 


To xce 

Hainn aaHHbie 
(inojib —aBryd 
1993 r.) 


KoMapeHKo, Ba- 
cnabeBa, 1975 

Hainn aaHHbie 
(nioab 1993 r.) 


To xce 


Hainn aaHHbie 
(nioab—aBrycT 

1992 n 

1993 rr.) 

Hainn aaHHbie 
(niOHb—ceH- 
Ta6pb 1997 r.) 

Haum aaHHbie 
(nioab—aBrycT 
1987-1996 rr.) 


Hainn aaHHbie 
(niOHb—ceH- 
Ta6pb 1987— 
. 1997 rr.) 
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hx npoeKTHBHoe noKpbiTHe aaxce Ha Taxon ManeHbxon nnomaan b ycaoBHax M03anHHoro 
pacTHTejibHoro noxpoBa xpaime HeoaHopoaHo, nepecneT GnoMaccbi Ha 1 m 2 He npoBoanaH. 
MaxpocxonnHecxne kojiohhh TmaTejibHO oTMbiBajiH ot nacTHLj noHBbi h pacTHTejibHbix 
OCTaTKOB, BbICymHBaJIH B CyiHHJTbHOM LUKacJ)y npH 105 °C H nOCJie B3BeLLIHBaHHa paCCHH- 
TbiBanH cpeaHne noKa3aTejiH OnoMaccbi ana KOHKpeTHoro cooOmecTBa (Xa3HeB, KaGnpoB, 
1986). A30TcJ)HKcauHK) onpeaeaaan mctoaom aueTHJieHOBOH peayxunH (Stewart et al., 
1968) Ha ra30B0M xpoMaTorpacf)e Mapxn Schimadzu. Xhmhhcckhh aHajiH3 TajuioMOB 
N. commune Bbino/iHeH b jiaGopaTopnn «3xoaHa/iHT» HHCTHTyTa GHoaornn Komh HU 
YpO PAH. npo6bi noAroTOBJieHbi h npoaHajiH3HpoBaHbi no CTaHaapTHbiM MeToanxaM. 
CoaepxcaHne oGmero a30Ta (b cyxoM BemecTBe, %) onpeaeaeHO mctoaom ra30B0H 
xpoMaTorpacJ)HH Ha aBTOMaTnnecxoM aHajiH3aTope a30Ta ANA-1500 A. M. EcTa(£beBOH, 
3a hto aBTopw en HCKpeHHe OjiaroaapHbi. 


Pe3y^LTaTi>i h oScyjKAeHHe 
PacnpocmpaneHue eodopocjiu 

B pa3Hoo6pa3Hbix $HToaeH03ax apxTHnecxnx h rnnoapxTHHecxHx TyHap HanGoaee 
xapaKTepHbiMH axoTonaMH ana noceaeHna N. commune aBjiaiOTca rojibin rpyHT h MoxoBaa 
aepHHHa (Ta6ji. 1). Hoctok bxoaht b hhcao AOMHHaHTOB He TOJibKo ajibrocnHy3HH, ho b 
6 jiaronpHHTHbie ajih pa3BHTna Boaopocnn nepnoAbi MoxceT npeoGjiaaaTb cpean apyrnx 
KpnnToraMHbix pacTeHnn no npoexTHBHOMy noKpbiTHio h GnoMacce. Han6ojibiiiHe noxa- 
3aTeJin HaMH OTMeneHbi b apxTHnecxnx TyHapax aaa naTHHCTbix ocoxobo-moxobbix 
cooGmecTB, a b rnnoapxTHHecxnx — ana namncTbix epHnxoBo-HBHaxoBO-MoxoBbix. Ha 
ofojieHHblX nHTHaX pa3AHHHbIX THnOB TyHAp H B CHJlbHO yBJiaXCHeHHbIX OCOXOBO-MOXOBbIX 
ueH03ax npoexTHBHoe noxpbirae Boaopocnn Ha yneTHbix naomaaxax aocTHrano 80— 
95 %. MaxcHManbHbie 3HaneHna GnoMaccbi cocTaBHJin 4.5—5.0 r cyx. Maccbi/0.06 m 2 . JXna 
apxTHHecxnx TyHap'cpeaHne noxa3aTejin GnoMaccbi Bbiuie, neM ana rnnoapxTHHecxnx. 
3to oG^acHaeTca Gojibinen HapymeHHOCTbio noHBeHHoro noxpoBa npn xpHoreHHbix 
npoueccax: hoctox pa3BHBaeTca ocoGchho oGhabho Ha OTxpbiTOM rpyHTe. 

B MecTax MaccoBoro pa3pacraHna N. commune HaMH Gbiao OTMeneHO 5 bhaob Jininan- 
hhxob, 19 MOXoo6pa3Hbix n 23 Bnaa LjBeTXOBbix, c|)JiopncTnHecxnn cocTaB xoTopbix b 
pa3JinHHbix cooGmecTBax aobojibho cxoaeH (FlaTOBa, 1993). MaxpocxonnHecxne xojiohhh 
HocToxa name Bcero OTMenann Ha cneayiomnx Bnaax mxob (onpeaeaeHna T. B. }Ke/ie3- 
hoboh): noa BbicoxopocjibiMn HBaMH — Hypnum lindbergii Mitt., Dichelyma falcatum 
(Hedw.) Myr.; noa epHnxoM n HBaMH — Drepanocladus intermedius (Lindb.) Warnst., 
Hylocomium splendens (Hedw.) B. S. G., Dicranum groenlandicum Brid.; b cbipbix 
jioxcGnHax — Ptilidium ciliare (L.) Hampe; noa MenxnM epHnxoM, 6aryjibHnxoM n 
apnaaon — Distichium inclinatum (Hedw.) B. S. G., Brachithecium albicans (Hedw.) 
B. S. G., Brium sp.; Ha cnjibHo yBaaxcHeHHbix 3apacTaiomHx naTHax b oxpyxceHnn Menxnx 
xycTapHHHXOB — Drepanocladus uncinatus (Hedw.) Warnst., Campylium protensum 
(Brid.) Kindb. TecHaa conpaxceHHocTb b TyHape HocToxa co MxaMH OTMenanacb MHorHMH 
aBTopaMH, b tom HHCJie h ajih BoJibuie3eMejibcxon TyHapw (IlepMHHOBa, 1990). 

B KOJiOHnajibHOH cjih3h HocToxa HaxoaaT GjiaronpnaTHbie ycaoBna aaa pa3BHTna 
apyrne bham Boaopocaen. C ncnoJib30BaHneM nnTaTeJibHbix cpea BbiaBJieHO 7 bhaob 
acejiT03ejieHbix, 9 — 3ejieHbix n 26 bhaob cnHe3ejieHbix Boaopocaen (FlaTOBa, 1993). B 
MecTax HHTeHCHBHoro pa3pacTaHna HocToxa pa3BHBaeTca cneunc|)HHHaa ana TyHapoBbix 
noHB a/ibrorpynnnpoBxa, b cocTaBe xoTopon hoctox TecHO conpaxceH c apyrnMH a30T- 
cfjnxcnpyiomHMH BnaaMH — Stigonema ocellatum (Dullv.) Thur., S. minutum (Ag.) Hass, 
emend. Elenk., Scytonema crustaceum Ag., Calothrix braunii Born, et Flah. (reueH n ap., 
1994). 
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TABJIMUA 2 

Pa3MepHbie xapaxTepHCTHKH Nostoc commune 


PaHOH 

Pa3Mepbi icieTOK, 

MKM 

Pa3Mepbi reiepouHCT, 
MKM 

HoBan 3eMjm 

4.7±0.5 

7.1 ±0.5 

0-b Baton 

4.1±0.22 

7.2±1.3 

FI-ob lOropcKHH 

4.4±0.59 

6.4±0.86 

0-b KojiryeB 

4.2±0.48 

6.7±0.56 

BapaHAen 

4.2±0.45 

7.4±0.6 

FIoAApHbiH Ypaji 

3.8±0.46 

5.6±0.66 

Bopicyra (cJ>oh) 

3.6±0.62 

6.2±0.57 

Bopicyra (aHTponoreH) 

3.0±0.38 

4.8±0.62 


OcodeHHoemu Moptpojiozuu 

H3BecTHa Heo6binaHHaa noAHMopcfwocTb Nostoc commune. B apxTHnecKHx h bwco- 
KoropHbix o6jiacTHx pa3BHBaeTca b ochobhom cJ)opMa N. commune f. ulvaceum Elenk. 
(EjieHKHH, 1936). 3toh cJjopmoh npe,acTaBJieHbi h GojibiiiHHCTBO o6cjie,aoBaHHbix HaMH 
koaohhh H3 pa3JiHHHbix panoHOB BocTOHHoeBponencKHX TyHAp. 3HaHHTeJibH0 peace 6bIJia 
OTMeneHa N. commune f. sphaericum Vauch. MopcJ)OAorH5i Ta/uiOMOB HOCTOKa 3aBHCHT ot 
ycjioBHH hx MecTOoGHTaHHH. B cbipwx Jiyxax h Apyrnx CHJibHOBJiaxcHbix SKOTonax ohh 
HMeiOT bha tohkhx 3ejieHbix, 0JiHBK0B0-3ejieHbix, xcejiTOBaTbix hah KopHHHeBbix AonacT- 
Hbix njiacTHH pa3MepaMH ao 15 — 30 cm. Ha naTHax npoMopaacHBaHHH cjioeBHma hmciot 
cJ)opMy pacnjiacTaHHbix kokhctwx njieHOK Gojibuien mnmHHbi h Gojiee mcakhx pa3MepoB 
(3-10 cm), HaCTO CHJlbHO MOpmHHHCTbIX H TeMHO-KOpHHHeBOrO UBeTa. 

HccjieflOBaHHbie HaMH koaohhh HOCTOKa moxcho pa3,aejiHTb Ha 3 MopcfxmorHHecKHe 
rpynnbi. K nepBOH OTHeceHbi xpynHbie, KoacncTbie, Henpo3panHbie, ot TeMHo-xopHHHeBoro 
ao TeMHO-3ejieHoro UBeTa kojiohhh toaluhhoh ao 3 mm. Hhth b koaohhhx rycTO 
neperuieTeHbi, AOBOAbHo nacTO oKpyaceHbi CAH3HCTWMH nexjiaMH. Ko BTopon rpynge 
OTHeceHbi cpeAHHe no TOAiijHHe (0.5—1 mm) noAynpo3panHbie, 3AacTHHHbie, ot cBeTno- 
KopHHHeBoro ao 3eneHoro UBeTa koaohhh, b KOTopbix hhth pacnoAoaceHbi 6onee pbixno, 
cAH3HCTbie BAaraAHma BCTpenaiOTCH peAKO. TpeTbio rpynny o6pa3yiOT oneHb tohkhc 
(MeHee 0.1 mm), npo3panHbie, CBeTAbie c CHHe-3eAeHbiM ottchkom koaohhh c pwxAbiM 
pacnoAoxeHneM HHTen, y KOTopbix nexAbi BCTpenaiOTCH oneHb peAKO. 3th pa3AHHHH 
HeCOMHeHHO oGyCAOBAeHbl He TOAbKO yCAOBHHMH CpeAbI MeCTOOOHTaHHH, HO H B03paCT0M 
KOAOHHH. 

AHaAH3 noAyneHHbix pe3yAbTaTOB no H3yneHHio Mopc^OAornn HOCTOKa noKa3an 
(Ta6n. 2), hto pa3Mepbi xneTOK koacOaiotch b npeAeAax 2.5—6.0 mkm, reTepouncT — 
4.5—9.0 mkm. HaGAioAaeTCH TeHAeHuna yMeHbiueHHH pa3MepoB c ceBepa Ha lor. .Him 
koaohhh N. commune , coGpaHHbix b pacTHTeAbHbix cooOmecTBax 30Hbi bahhhhh nbmeBbix 
BbiGpocoB ueMeHTHoro 3aBOAa, OTMeneHo H3MeHeHHe Mopc|)onorHH TajuiOMOB HOCTOKa c 
He3HaHHTeAbHbiM OTKAOHeHHeM b pa3Mepax KAeTOK h reTepouncT. Koaohhh CTaHOBHTca 
MeAbHe, 6oAee KOMnaKTHbl H CHAbHO H3BHAHCTM C yTOAmeHHbIM CAH3HCTMM nepHAepMOM. 
H3MeH5ieTC5i oKpacxa h yAAHHaeTca cpox Bbicbixanna tbaaomob, hto, BepoHTHO, Bbi3BaHO 
aKKyMyAHUHen b cah3hctom nexne nbmeBbix BbiOpocoB. HHTepecHo OTMeTHTb, hto b 
T eneHHe paua ce30HOB toabko b stom panoHe y HOCTOKa HaOniouanocb o6pa30BaHHe h 
npopacTaHHe cnop, KOTopwe aah 3Toro BHAa OTMenaiOTca oneHb peAKO. 
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Codepwamie a3oma u asom^UKCupytou^an anmusHocmb 

IUhpoko H3BecTHa pojib HocTOKa b o6orameHHH noHBbi a 30 T 0 M Ha nepBOHanajibHbix 
3Tanax GHOJiornHecxoro ocBoeHna rojibix rpyHTOB. B TajuioMax Bouopocjieii H3 oOcjieuo- 
BaHHbix hbmh ycnoBHo-c|)OHOBbix pawoHOB coAepxcaHHe oGmero a30Ta H3MeH5uiocb b 
npeuenax 2.6—4.2 % ot B03ayuiHo-cyxoH Maccbi BemecTBa (pnc. 2). Cpeuw H3yHeHHbix 
pacTeHHH TyHapbi (Thxomhpob, 1963; EpMOJiaeB, 1979; TpyHHHa, TeueH, 1984; fpyHHHa, 
OBCOBa, 1996) HaxomieHHe a30Ta hoctokom coH3MepHMO c HaKoruieHHeM 3Toro sjieMeHTa 

6o6oBbIMH (3.18-4.56 %) H a30T(J)HXCHpyi0mHMH JIHLUaHHHXaMH (1.3-3.8 %). ripH 3TOM 

oho Bbiuie, neM couepxcaHne a30Ta b Hea30TcJ)HXCHpyiomHX jinuiaHHHxax (0.35—0.74 %), 
3eJieHbix Mxax (0.7—1.3 %), xycTapHnxax, xycTapHHHxax (0.9—1.98 %) h TpaBHHHCTbix 
pacTeHHHX (1.77 %). Ha HMnaKTHbix ace ynacTxax BopxyTHHexoH TyHupbi couepxcaHHe 
oGmero a30Ta b xojiohhhx HOCToxa cHnxcaeTca npHMepHo b 1.5—2 pa3a. H 3 upyrnx 
H3yneHHbix 3JieMeHT0B hoctok b Oojibiunx xojiHHecTBax aKKyMyjinpyeT xanbunn, xcejie30 
h xajiHH (IlaTOBa h up., 1998). 

npoBejieHHbie b BbicoKouiHpoTHbix perwoHax pauoM HccneuoBaTeJieH (Alexander, 
Schell, 1973; Stutz, Bliss, 1975; TeueH, KocTaeB, 1989; Lennihan, Dickson, 1989; 
Lennihan et al., 1994) H3MepeHna a30Tcf)HXCHpyK)meH aKTHBHocTH HOCToxa noxa3ajiH, hto 
3TOT BHU Cpe,aH XpHnTOraMOB HBJIHeTCH OCHOBHbIM a30T(f)HXCHpyK)mHM XOMnOHeHTOM 
TyHUpOBbIX SXOCHCTeM. A30TCj)HXCHpyi0ma5I aXTHBHOCTb HOCTOXa, H3MepeHHaa MeTOAOM 
aueTHjieHOBOH peuyxunn npn TeMnepaType 18—20 °C, HaxouHTca b unana30He 500— 
5400 HMOJib C 2 H 4 /(r • h) (Ta6u. 3). HaOjnouaeTca 3axonoMepHoe noBbiuieHHe y N. com - 
mune HHTeHCHBHocTH npouecca ot 6ojiee ceBepHbix pernoHOB x xokhmm (Lennihan, 
Dickson, 1989; Lennihan et al., 1994). OTMenaeTca TeHueHUHH yBeJiHneHHH b TajuioMax 
BoaopocJiH coaepxcaHHH o6mero a30Ta c ceBepa Ha lor (pwc. 2). ConocTaBJieHne noJiyneH- 
hwx uaHHbix no coaepxcaHHK) oGmero a30Ta b HOCToxe c Hoboh 3eMJiH c pe3yjibTaTaMH 
Hccjie,aoBaHHH a30Tcj)nxcHpyK)meH axTHBHocTH, npoBeAeHHbix b cxouhmx npnpouHbix 
ycjiOBHHx Ha o-Be fleBOH (Lennihan et al., 1994), h pe3yjibTaTaMH noneBbix sxcnepnMeHTOB 
UJifl xojiohhh HOCToka, coOpaHHbix b xoxHbix TyHupax Pocchh, nO.UTBepXC.aaeT, HTO 
HaxonjieHne o6mero a30Ta h HHTeHCHBHOCTb npouecca a30TcJ)nxcauHn b apxTHHecxnx 
TyHupax HH)xe. MaxcnMa/ibHbie 3HaneHH5i a30T(})HXCHpyiomeH bxthbhocth npn TeMnepa- 
Typax 15—20 °C, OTMeneHHbie unfl Nostoc b xaHaucxHX apxTHHecxnx TyHupax, uocTnrajin 
2119 HMOJib C 2 H 4 /(r • h), a cpeuHee couepxcaHHe oGmero a30Ta b Nostoc H3 apxTHHecxnx 
pernoHOB no HauiHM uaHHbiM He npeBbimajio 2.6 % ot B03uyuiHo-cyxoH Maccbi TajuiOMOB. 
Una cyOapxTHHecxHX TyHup npH Taxnx xce ycnoBnax cxopocTb cJjnxcauHH a30Ta y HOCToxa 
HMena MaxcHMa/ibHbie 3HaneHHfl Ha ypoBHe 3100—3300 HMOJib C 2 H 4 /(r-n), cpeuHee 
couepxcaHne o6mero a30Ta cocTaBjia.no 3.9 % ot B03uyiuHo-cyxon Maccbi. 

MHTeHCHBHocTb a30Tc|)HXcauHH N. commune n couepxcaHne b HeM o6mero a30Ta Ha 
HMnaxTHbix ynacTxax (oxpecTHocTn ueMeHTHoro 3aBo.ua) BopxyTHHexoro npoMbiuiueHHo- 
ro paiioHa (221 ±91 HMOUb C 2 H 4 /(r • h) h 1.7 % cooTBeTCTBeHHo) OTunnauncb ot 3Hane- 
hhh, nouyneHHbix ujih ycnoBHO-cJ)OHOBbix paiiOHOB (590 ± 105 hmojib C 2 H 4 /(r • h) h 3.9 % 
cooTBeTCTBeHHo); cpeuHHe 3HaneHH5i aueTHJieHOBOH peuyxuHH uua 8—12 noBTopHOCTen 
nouyneHbi b pe3yubTaTe uaGopaTopHbix HCCJieuoBaHHH, H3MepeHH5i npoBounun npn 8 °C, 
npH njiOTHOCTH noToxa nauaiomefi pauHaunn 60 MXMoub/(M 2 • c). 

Kax bhuho, cxopocTb a30T4)nxcauHH n couepxcaHne o6mero a30Ta b TajuioMax Nostoc 
b HMnaxTHOM paiiOHe CHH3HJiocb no cpaBHeHHio c c{)ohom npHMepHo b 2—2.5 pa3a. B 
BepxHHx ropn30HTax noHBbi y ueMeHTHoro 3aBOua no 
cpaBHeHHio c cJjohobmmh 3HaneHH5iMH b 3—5 pa3 3aBbi- 
ineHo couepxcaHHe HHTpaTOB (3 ohm..., 1988), ho couep- 

--- 3.0 

Phc. 2. Co^epjKaHHe o6mero a30Ta b TajuioMax Nostoc commune 

no panoHaM HccjienoBaHHH. 2.0 

no BepTHicanbHOH och — o6luhh a30T, % ot cyxofi Maccbi; no ropjnoirrajib- j 

hoh ocn — panoHbi: / — HoBaa 3cmjih, 2 — o-b Banraw, 3 — muc BonBaHC- 

khh Hoc, 4 — o-b XonryeB, 5 — BapaHaeii, 6 — BopxyTa ((Jjoh), 7 — Bop- 

icyra (aHTponoreH). 0 
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TAEJIHUA 3 

riOKa3aTe;iH a30T(l)HKCHpy!0meH aXTHBHOCTH HOCTOKa B BbICOKOlIIHpOTHbIX perHOHaX 


PaHOH 

t, # c 

CKOpOCTb a30T4>HKCaUHH, 

HMo/ib C 2 H 4 /(r • h) 

Hctohhhk 

IlInHuGepreH, 79° c. m. 

18 

1010-1400 

Endal, Solheim, 1989 

TaM xce 

19 

0.22—1.23 HMoab C 2 H 4 /cm 2 • h 

(no: TeueH, KocrneB, 

1989) 

Liengen, Olsen, 1997 

0-b JJeBOH, 75° c. m. 

20 

1700-2400 

Lennihan et al., 1994 

TaM xce 


ao 2119 

5400 

Stutz, Bliss, 1975 

OxpecTHOcTH r. Bopxyrbi, 

— 

3300 

TeueH, Kocthcb, 1989 

67° c. m. 

TaM xce 

18-20 

3070-3400 

HauiH aaHHbie 


xcaHne a30Ta b TaanoMax HOCTOKa ocTaBajiocb hh3khm. flona b o6meM a30Te, npHxojja- 
maaca Ha HHTpaTHbie c{x)pMbi, nocTynaiomne b TajuiOMbi H3 noHBbi, no cpaBHeHHio c 
a30T(J)HKcauHeH He3HaHHTenbHa. Ha coaepxcaHne a30Ta h a30T({)HxcauHK) oxa3biBaaa 
BJiHHHne Bbicoxan KOHueHTpauHH paaa Maxpo- h Mnxpo3JieMeHTOB, HaxanjiHBaiomHxca b 
HOCTO xe BCJie^CTBHe aKxyMyjiauHH TexHoreHHoro 3arpa3HeHHH (IlaTOBa h ap., 1998). 
TeH^eHUHio CHHxceHHfl coaepxcaHna o6mero a30Ta HaSnioaajiH ao onpeaeneHnoro 3Hane- 
hhh — 1.4—1.6 % ot B03flyuiHo-cyxoH Maccbi. 3T0My noporoBOMy 3HaneHHK) cootbctct- 
ByiOT MaKCHMaJlbHO HH3KHe 3HaneHHH (J)HKCaUHH aTMOC(})epHOrO a30Ta xojiohhhmh hocto- 
xa, AajibHeHiiiHH npouecc He perncTpHpoBajiH BOoSme. 

H3 Bcero Bbiinecxa3aHHoro cneayeT, hto coaepxcaHne o6mero a30Ta y N. commune 
Bbiuie onpeaeneHHOH BenHHHHbi (1.4—1.6 % ot B03ayuiH0-cyx0H Maccbi) onpeaenaeTca b 
OCHOBHOM HHTeHCHBHOCTbK) npOUeCCa a30T({)HXCaUHH, XOTOpaa B CBOK) OHepe^b 3aBHCHT 
ot Mopc})OJiorHHecxHx ocoSeHHOCTen TajuiOMOB, ot CTeneHH h xapaxTepa aHTponoreHHon 
Harpy3xn, a Taxxce ot ce30HHoro TeMnepaTypHoro h cbctoboto pe)KHMa cpeabi oSnTaHHfl 
BOAOpOCJlH B apXTHHeCXHX H CySapXTHHCCXHX TyH^paX. 

TaxHM o6pa30M, mnpoxoe pacnpocTpaHeHHe N. commune b apxTHnecxnx h rnnoap- 
xTHHecxnx TyHjjpax, SbiCTpoe HapacTaHne h OTMnpaHne ero SnoMaccbi, cnocoSHOCib x 
c^nxcaunn a30Ta h Bbicoxoe ero coaepxcaHne b TajuiOMax Boaopocnn eme pa3 noaTBepxc- 
ziaioT oco6oe MecTO BHaa b CTpyxTypHO-^yHxuHOHanbHOH opraHH3aunH Ha3eMHbix c})hto- 
ueH030B Ha 6eaHbix no a30Ty xpnoreHHbix noHBax. Iloa BjinaHneM aHTponoreHHbix 
$axTopoB nponcxoAHT CHHxceHne HHTeHCHBHOCTH npouecca (})HxcauHH MOJiexyjiapHoro 
a30Ta h co^epxcaHHa o6mero a30Ta; 3 th noxa3aTejin Moryr 6biTb ncnojib30BaHbi xax 
TeCTOBbie npH MOHHTOpHHrOBbIX HCCJie^OBaHHHX. 

PaSoTa BbinojiHeHa npn c})HHaHCOBOH noajiepxcxe Poccnncxoro c})OHaa $yHaaMeHTajib- 
Hbix HCCJiejjOBaHHH (npoexT Ns 98-04-48390). 
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SUMMARY 

Distribution, morphology, nitrogen-fixing activity of a terrestrial blue-green Nostoc commune 
( Cyanophyta ) found in different regions of the Russian Arctic are recorded. 
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O KAPHOTHIIE H CHCTEMATHHECKOM nOJIOXEHHH PULSATILLA 
INTEGRIFOLIA (RANUNCULACEAE) 

V. N. STARODUBTSEV. ON THE KARYOTYPE AND TAXONOMIC STATUS 
OF THE PULSATILLA INTEGRIFOLIA ( RANUNCULACEAE) 


IIpHBeaeHbi HOBbie aaHHbie o xapHOTHne anneMHHHoro win o-Ba CaxajiHH, pejncoro Buna Pulsatilla 
integrifolia. Ohh CBnaeiejibCTByiOT o cymecTBeHHOM cxoncTBe xapnoTHna P. integrifolia c KapnoTHnaMH apyrax 
BHjioB poaa h, noaobHO paHee nojiyneHHbiM aBTopoM pe3yjibTaiaM MopcJjojiorHHecKoro h Kapnonoro-aHaTOMH- 
necKoro H3yMeHH« npocipejiOB, He noflTBepxcaaiOT pacnpocipaHeHHoro mhchhh o npHHaonexcHOCTH P. integrifolia 
k caMOCTOHTejibHOMy poay Miyakea, KOTopbiH npe/uioxceHO npHHHMaib 3a MOHOTHnHyio cexiiHio Miyakea pona 
Pulsatilla. 

KmoneBbie cnoBa: Pulsatilla, xapnoTHn. 

Pulsatilla integrifolia Tatewaki et Ohwi ex Miyabe et Tatewaki — peflKHH bhjj, 
OHjjeMHHHbiH o-Ba CaxajiHH. Ha ocTpoBe pacnpocTpaHeH npeHMymecTBeuHo b nojj- 
rojibuoBOM h rojibuoBOM noacax BocTOHHO-CaxajiHHCKHX rop, ho oxaejibHbie nonyjiauHH 
BHXta HHoraa BCTpenaiOTCH h Ha 6onee hh3khx BbicoTax, HanpnMep Ha CTapbix rapax b 
jiecHOM noace. 

MHorae HCCjieAOBaTenn $Jiopbi flajibHero Bocroxa TpaanunoHHO npHHHMajin P. in¬ 
tegrifolia 3a caMOCToaTejibHbiH po^ Miyakea Miyabe et Tatewaki. OflHaxo, KaK cnpaBejj- 
jihbo yKa3biBaji M. T. IIonoB (1951 : 338), nocJiejjHHH TaxcoH «...oneHb 6jih30k k po^y 
Pulsatilla , OTJiHHHbiii ot Hero TOJibxo opnrHHajibHbiMH uejibHbiMH JiHCTbaMH, ho He no 
UBeTxy hjth njioay; BepoaTHO, ero b uinpoxoM mhpobom nnaHe moxcho CHHTaTb 3a cexunio 
pojja Pulsatilla». flencTBHTejibHO, pe3yjibTaTbi cooTBeTCTByioiueH peBH3HH nojurpHObi 
Anemoninae Spach noflTBepflHJin oSocHOBaHHOCTb Bbicxa3aHH0n IlonoBbiM tohkh 3peHna 
(OrapoayGueB, 1991a). BMecTe c TeM nepBbie (h jjo chx nop eflHHCTBeHHbie) jjaHHbie no 
xapnojiorHH P. integrifolia , nojiyneHHbie K. n. YnaHOBOH c coaBT. (1987) b pe3yjibTaTe 
H3yneHHa o6pa3uoB ojjhoh nonyjiaunn, npnBejin aBTopoB paSoTbi x BbiBOjjy o 3HanHTejib- 
hoh xapHonorHHecxoH oSocoGjichhocth P. integrifolia ot apyrnx bhjjob pojja. OjjHaxo 
aHajiH3 3thx .aaHHbix noxa3aji, hto Bbicxa3aHHoe 3axjiiOHeHHe ocHOBano, x coxcajieHHio, 
Ha He^ocTaTOHHO nojiHOM MaTepnajie h ejjBa jih moxcct 6biTb npH3HaHO BnojiHe xoppexT- 
hmm (Crapo,ay6ueB, 1990). 

HacToamaa paOoTa nocBameHa pe3yjibTaTaM aHajiH3a hobwx jjaHHbix o xapnojiorHH 
P. integrifolia b CBa3H c ^ncxyccneH o ero cucTeMaTHnecxoM nojioxceHnn; ncxoaiibie 
MaTepnajibi nojiyneHbi hbmh b 1990 r. b nepnojj paSoTbi b EoTaHHHecxoM caay flBO PAH 

(BjiaflHBOCTOK). 
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MaTepnaji h MeTOj^HKa 


KapnojiorHHecKHe npenapaTbi npHroTOBnann H3 kohhhkob KopHen npopocTKOB no 
MeTOAHKe, noApoOHO onncaHHOH paHee (CrapoAyOueB, 1983, 19916). OpeuiKH P. integ- 
rifolia , B3HTbie c AyOnHKaTOB repSapHoro o6pa3ua «CaxanHHCKaa o6ji., o-b CaxanHH, 
Ho6ejibCKHH xpe6ei, ropa BoAopa3AenbHafl, noAronbuoBbiH none, 1988 r., EapieajiOB, 
BbiiuHH» (VLA), nepe^aHbi HaM juin H3yneHHH oahhm H3 KonneKTopoB — AanbHeBOCTOH- 
hwm SoTaHHKOM B. K). EapKajiOBbiM. OpeuiKH npopamHBajiH npn KOMHaTHOH TeMnepa- 
Type 6e3 CTpaTHc{)HKauHH. IlpopocTKH o6pa6aTbiBajiH 0.05 %-hhm pacTBopoM KonxnuHHa 
b TeneHHe 3 h h $HKCHpoBanH b cnnpT-yKcycHOH cMecn (3 : 1). flenann AaBneHbie 
nocToaHHbie npenapaTbi, OKpauieHHbie 2 %-hmm pacTBopoM opcenHa b nponnoHOBon 
KHcnoTe. OrGnpann 30 MeTac£a3Hbix nnacTHHOK, xpomocomw KOTopbix 6biJin HanOonee 
AOCTynHbi aaji BH3yajibHoro H3yneHH5i: pacnonarajincb b oahoh nnocKOCTH AOBOAbHO 
cboSoaho apyr ot Apyra h OTAHnanncb cpaBHHTe/ibHO xopouio 3aMeTHbiMH Ha npenapaTe, 
ho eme He HanaBuiHMH pacxoAHTbca xpoMaTHAaMH. OToSpaHHbie MeTa(£a3Hbie njiacTHHKH 
3apncoBbiBajiH c noMombio pHCOBajibHoro annapaTa PA-6, conpaxceHHoro c MHKpocKonoM 
JIIOMAM-H6. H3MepeHH« xpomocom npoBoanjin Ha pncyHKax. Tnnbi xpomocom pa3AH- 
HaJIH B 3aBHCHMOCTH OT HX LjeHTpOMepHOrO HH^eKCa (I c ), CJie^yH KJiaCCH(}3HKaUHH, 
npe/yioxceHHOH H. fl. AranoBOH h B. T. fpHc})OM (1982). 


Pe3yjibTaTbi h oScyxcAeime 

XpoMocoMHoe hhcjio H3yneHHbix HaMH o6pa3uoB P. integrifolia (ropa BoAopa3Aenb- 
Haa) — 2n = 16, hto noATBepxcAaeT npexcHee eanHCTBeHHoe onpeAeneHHe, BbinonHeHHoe 
aa3 3Toro BHAa Ha o6pa3uax c ropbi Ahkoh (o-b CaxajiHH, Cmhphwxobckhh p-H, b 10 km 
3anaAHee noc. norpaHHHHbin) (YnaHOBa h Ap., 1987). B sthx 2 nonynauHHX oSHapyxceHo 
cpaBHHTenbHO 6nn3Koe 3HaneHHe cyMMapHOH AJiHHbi Bcex xpomocom AnnnoHAHoro Ha6o- 
pa — 114.7 ± 8.5 mkm y o6pa3uoB c ropbi BoAopa3AenbHOH h okoao 105 mkm y o6pa3uoB 
c ropbi Ahkoh. 

PacnOAOXCeHHbie B nOpHAKe yGbIBaHHH OTHOCHTeAbHOH BeAHHHHbl, XpOMOCOMbI AHnAO- 
HAHoro HaSopa H3yneHHbix HaMH o6pa3uoB (}x)pMHpyK)T noHTH mohotohho yObiBaioiuHH 
pflA, b npeAeAax KOToporo KaxcAaa nocneAyiomaa xpoMOCOMa AHiiib He3HanHTenbHO 
OTAHnaeTCH no BeAHHHHe ot npeAHAymen (pnc. 1). no CTeneHH acHMMeTpnn b stom paiiy 
BbiACAJiiOTCfl 2 rpynnbi xpomocom. nepByio H3 hhx cocraBnaioT 5 nepBbix, 6oAee KpynHbix 
nap MeTaueHTpHHecKHx xpomocom (napbi I —V) (pnc. 1), BenHHHHa KOTopbix BapbHpyeT 
ot 10.0 ±0.15 ao 6.7 ±0.16 mkm (cm. TaSnnuy). H3 hhx BnoAHe HaAexcHO pacno3HaiOTCJi 
XpOMOCOMbI TOAbKO OAHOH V napbi. OHH BblAeAHIOTCa B HaSope He CTOAbKO no BeAHHHHe, 
XOTH H HBAAKDTCH HanGOAee MeAKHMH H3 BCeX 10 MeTaijeHTpHHeCKHX XpOMOCOM Ha6opa, 
CKOAbKO no CTeneHH acHMMeTpnn KaK xpomocomw noHTH cySMeTaueHTpHnecKHe, c 
UeHTpOMepHbIM HHAeKCOM I C = 39.2 ± 1.55 %. B OTAHHHe OT HHX MeTaueHTpHHeCKHe 
xpomocomw 4 Apyrnx nap HaOopa jibho 6onee CHMMeTpHHHbie. UeHTpoMepHbiH hhackc (I c ) 
sthx nap BapbHpyeT b cpaBHHTeAbHO y3KOM HHTepBane ot 46.8 ± 1.13 ao 47.3 ± 1.35% 
(cm. TaOnnuy), hx napHbie xpomocomw BbiAeAeHbi OTnacTH ycAOBHO. 

/ II III N V VI V1I S VIII s 

ISHHSllumiit 

Phc. 1. XpoMocoMHbiii Ha6op Pulsatilla integrifolia, 2n = 16 (o6pa3eu nonyjiaiiHH ropbi Boaopa3nejibHOH). 

Phmckhmh lunJjpaMH o6o3HasieHbi HOMepa xpoMOcoMHbix nap; hhackcom «s» OTMeseHbi cnyTHHHHbie napbi xpomocom. Mac- 

uiTaSHaa JimieHKa — 10 mkm. 


6 BoTaHHHecKHH xypnan, N? 1, 2000 r. 
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riapaMeTpbi MeTa(|)a3Hbix xpomocom ramioHAHoro Ha6opa 
Pulsatilla integrifolia (o6pa3ixbi nonyjmuHH ropbi Bonopa3ne;ibHOH) 


Ni napbi 

XpOMOCOM 

AflHHa mien, 

MKM 

AjIHHa XpOMOCOM 

UeHTpOMepHblH 
HaaeKc (I c ), 

% 

aGcojnoTHan, 

MKM 

OTHOcHTejibHan, 

% 

I 

5.3+ 4.7 

10.0 ±0.15 

17.6 ±0.26 

46.8 ± 1.13 

II 

4.8 + 4.4 

9.2 ±0.18 

16.2 ±0.32 

47.2 ± 1.28 

III 

4.5 + 4.0 

8.5 ±0.22 

14.9 ± 0.39 

47.4 ± 0.88 

IV 

4.0 + 3.6 

7.6 ±0.17 

13.4 ±0.30 

47.3 ± 1.35 

V 

4.1 + 2.6 

6.7 ±0.16 

11.8 ±0.28 

39.2 ± 1.55 

VI 

4.7+ 1.2 

5.9 ±0.13 

10.4 ±0.23 

19.8 ±2.0 

VII S 

4.5 + 0.8 

5.3 ± 0.11 

9.3 ±0.19 

14.1 ±1.9 . 

VIIIs 

3.7+ T 

3.7 ±0.10 

6.5 ±0.18 

— 


ripMMeMaHHe. T — KOpOTKOe IIJieHO TeJlOlieHTpHMeCKOH XpOMOCOMbi; HHHeKCOM «s» 
o6o3HaHeHbi cnyTHHHHbie napbi xpomocom. 


flpyraa rpynna Ha6opa npe^CTaBjieHa 3 napaMH acHMMeTpHHHbix xpomocom (pnc. 1). 
H3 hhx napbi VI h VII s — cySaxpoueHTpHHecxne, a napa VIII S — TenoueHTpHHecxaa 
(cm. Ta6jiHuy). flBe nocneAHHe napbi VII S n VIII S — cnyTHHHHbie. Hx napHbie xpoMOCo- 

MbI C eflHHHHHbIMH CnyTHHHHblMH (BTOpHHHbIMH) nepeTHXCXaMH, AHCTaJIbHO A0XaJIH30- 

BaHHbiMH Ha KopoTKOM xpomocomhom nAene, BejiHHHHa KOToporo y xpomocom VI napbi 
o6biHHO nyTb Gojibiue no cpaBHeHHio c xpoMOcoMaMH cneAyiomeH VII S napbi. CnyTHHxn 
MejiKHe, ToneHHbie hah noHTH ToneHHbie. CnyTHHHHaa HHTb eABa npocMaTpnBaioma- 
acH Ha npenapaTax, Bapbnpyiomafl no AAHHe (pnc. 2). Koma AAHHa hhth 3aMeTHO 
6oAbme AnaMeTpa cnyTHHKa, oh xopouio bhach Ha npenapaTax b bhac OKpymoro 
Tejibua. B Tex cjiyna^x, xoraa cnyTHHHHaji HHTb Bee 6ojibine h SoAbiue yxopaHHBaeTca 
BnjiOTb ao pa3MepoB nepBHHHoii nepeTflxcxH (h SoAbiue), cnyTHHxn CTaHOBHTca MaA03a- 
MeTHbiMH, Tax hto hx AaAexo He Bceraa yaaeTCA BnoAHe Ha^excHO OTJiHHHTb ot cnyTHHH- 
Horo njiena. 

B OCHOBHbIX CBOHX HepTaX CXOAHaa H3MeHHHBOCTb MOp(|)OAOrHH CnyTHHHHOH 30HbI 
OTMeneHa ju m xpomocomhwx Ha6opoB o6pa3uoB nonynjiuHH ropbi ,EIhxoh (YnaHOBa h Ap., 
1987). OAHaxo y H3yneHHbix HaMH o6pa3uoB ycTaHOBneHO, hto b hx HaSopax napHbie 
xpoMOCOMbi cnyTHHHHbix nap MOiyr HMeTb xa k cxoAHyio AAHHy cnyTHHHHOH hhth h 6biTb 
rOMOMOpc})HbIMH (pHC. 1), Tax H 3aMeTHO OTAHHaTbCA no Aai^HOMy npH3Haxy H BbirAHAeTb 
reTepoMopcJjHbiMH. IIpHneM noAoSHbin reTepoMopc})H3M npoaBAJieTCH xax TOAbxo y oahoh 
H 3 cnyTHHHHbix nap, Tax h OAHOBpeMeHHO b o6enx napax (pnc. 2). 

CpaBHeHHe xapnoTHnoB o6pa3uoB 2 BbimeoTMeHeHHbix nonynauHH P. integrifolia Mbi 
npoBenn Ha HAnorpaMMe no OTHOCHTenbHOH AAHHe xpomocom (pnc. 3). HeoSxoAHMbie 
CBeACHHH o napaMeTpe xapnoTHna nonynauHH P. integrifolia ropbi XIhxoh B3HTbi HaMH H3 


m s m s VU S VIII s 

ii II It H 

as b r 


Pnc. 2. BapHa6enbHOCTb MopcJJOJiorHH cnyTHHHHOH 30Hbi xpomocom VII S h VIII S napbi b Kapnomne Pulsatil¬ 
la integrifolia. 

A, B, B, r — reTepoMopcJmue napbi, napHbie xpoMOCOMbi KOTopux pamnnaiOTCfl no iuiHHe cnyTHHHHOH hhth; ocTanbHbie 
o 6 o 3 HaneHHa Te xe, hto Ha pnc. 1 . Maciirra 6 Ha* jiHHeftKa — 10 mkm. 
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I —h KS^vnI j 


Phc. 3. CpaBHHTe/ibHaa HxiHorpaMMa KapHOTHnoB nonyjiHUHH Pulsatilla integrifolia ( 1, 2) h P. patens (5). 


nony^jiuHH: 1 — ropa Bonopa3iie^bHaa (HauiH naHHbie), 2 — ropa AHKaa (no: Y/iaHOBa h jip., 1987), 3 — JleHHHrpaacicaji 
o6n. (no: riynnHa, rpncj), 1984). no ocn opnnHaT — OTHocHTe/ibHaa juiHHa xpomocom L r , %. OcTajibHbie o6o3HaHeHHJi Te 

xe, hto Ha pnc. 1. 


paSoTbi yjiaHOBOH c coaBT. (1987). Jinn cpaBHeHHa Ha HAHorpaMMe npHBe^eHbi Taoce 
flaHHbie E. O. IlyHHHOH h B. V. TpHc})a (1984), xapaKTepH3yioiuHe KapnoTHnbi o6pa3uoB 
2 jjonywmHH P. patens (L.) Mill. s. str. H3 JleHHHrpaACKOH o6ji., BbiSop KOTopbix He 
CAynaeH. Bo-nepBbix, xapnoTHn P. patens H3yneH 6ojiee nojiHO no cpaBHeHHio c Kapno- 
THnaMH Apyrnx bhaob poAa. Bo BTopwx, ajih Haiunx uejien ero napaMeTpbi BnojiHe Moryr 
6biTb npHHHTbi b KanecTBe moacah «ocHOBHoro njiaHa cTpoeHHH» KapnoTHna poaa 
Pulsatilla. B no/ib3y 3Toro onpeAeAeHHO CBHAeTeAbCTByioT pe3yjibTa™ aHajiH3a AHTepa- 
TypHbix AaHHbix, xacaiomHxca onncaHHH KapHOTHnoB okojio 10 bhaob poAa (Kurita, 1957; 
Heimburger, 1959; Baumberger, 1970; KapTameBa, MajiaxoBa, 1972; riyHHHa, TpHc}), 
1984; Koeva, Sarkova, 1994), a Taoce Haurnx HeonyGjiHKOBaHHbix AaHHbix o KapnoTHnax 
ero 4 aajibHeBOCTOHHbix npeACTaBHTeAen (MaTepnaji roTOBHTca k nenaTH). BaxcHO, hto 
Bee H3yneHHbie bham npoerpejiOB, oSHapyxcHBaiomHe cymecTBeHHbie nepTbi cxoACTBa 
KapHOTHnOB, BBJIHHDTCB XapaKTepHbIMH npe^CTaBHTeJiaMH OCHOBHbIX BHyTpHpOjJOBbIX 
rpynn. 

Ha H^HorpaMMe (pnc. 3) HeT Kaox-AnOo cymecTBeHHbix pa3AHHHH MexcAy npeACTaB- 
neHHbiMH KapHOTHnaMH. fleiiCTBHTejibHO, ecnH pa3JiHHHB MexcAy KapwoTHnaMH nonynauHH 
P. patens oOocHOBaHHO npH3HaHbi HecymecTBeHHbiMH (riyHHHa, TpHc}), 1984), to, xax 
bhaho Ha H^HorpaMMe, ohh BnojiHe conocTaBHMbi (oahoix) nopxAKa) He TOJibKO c 
pa3JiHHHBMH MexcAy KapwoTHnaMH nonyjiHUHH P. integrifolia , ho h b ue/iOM MexcAy 
KapHOTHnaMH sthx bhaob. ripaBAa, b npe^ejiax P. integrifolia 3a HeKOTopoe yKjiOHeHHe 
MOiyr ObiTb npHHHTbi pa3JiHHHH MexcAy KapwoTHnaMH nonyjiHUHH no Mopc^OAornn cnyT- 
HHHHbIX XpOMOCOM VIII S napbl. HMeeTCH B BHfly HJ1H HaJIHHHe y KaXCAOH H3 IDMOAO- 
rHHHbix xpomocom AaHHOH napbi no oflHOMy cnyTHHKy, KaK b KapnoTHne H3yneHHbix 
HaMH o6pa3uoB c ropbi BoAopa3AeAbHOH, a Taxxce b KapnoTHne P. patens (pnc. 1, 3), hjih 
oaHOBpeMeHHoe npncyTCTBHe y roMOAoroB stoh xce VIII S napbi cpa3y AByx cnyT- 
hhkob (pnc. 3), oOHapyxceHHbix b KapnoTHne nonyjiHUHH ropbi Ahkoh (YnaHOBa h Ap., 
1987). 

YHHTblBaa, HTO y 6oJiee KOHACHCHpOBaHHblX XpOMOCOM CAHIIIKOM MeJIKHe CnyTHHKH 
He Bceraa ObiBaiOT bhahm Ha npenapaTax, Mbi cohjih uejiecoo6pa3HbiM npHBJienb AonoA- 
HHTe/ibHbie AaHHbie, hto6m yTBepAHTbca bo mhchhh o6 OTcyTCTBHH CTOAb HeoObiHHoro 
BHAa ABycnyTHHHHbix xpomocom b KapnoTHne H3yneHHbix HaMH o6pa3uoB. C stoh uejibio 
Mbi AonoAHHTeAbHO HCCJieAOBajiH OoAee 30 OToSpaHHbix MeTac})a3Hbix nAacTHHOK sthx 
o6pa3uoB, ho Ha npenapaTax, MeTOAHKa npnroTOBAeHHH KOTopbix HCKAionajia Hcnonb30- 
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BaHHe KOJixHUHHa. Pe3yjibTaTbi hx BH3yajibHoro aHajiH3a no3BOJiaiOT 3axjnoHHTb, hto h b 
aaHHOM cjiynae Ha6opbi MeTac})a3Hbix njiacTHHOK xapaxTepH3yiOTCH 2 napaMH oSbiHHoro 
BH^a CnyTHHHHbIX XpOMOCOM, HMeiOmHX e^HHHHHbie CySTepMHHaJIbHbie CnyTHHHHbie 
(BTopHHHbie) nepeTHXKH Ha KopcmcoM xpomocomhom ariene. 

TaKHM o6pa30M, OTMeneHHbie pa3JiHHHH Mex^y 2 nonyrnmnaMH P. integrifolia no 
Mopc})OJiorHH cnyTHHHHbix xpomocom VIII S napbi c eme Oonbinen CTeneHbio BepoaTHOCTH 
Moiyr 6biTb npnHHTbi 3a npoHBneHne aocTaTonno oSbiHHoro «cnyTHHHHoro nojiHMopc{)H3- 
Ma», HeoxiHOKpaTHo onwcaHHoro y pa3Hbix TaxcoHOB pacTeHHH He TOJibxo Ha ypoBHe 
nonyjiBUHH hjih BHjja, ho aaxe b npejjejiax ojiHoro pacTeHHH hjih MepncTeMbi ojtHoro 
KopHfl (Mop^aHCKWH h jtp., 1971; flepnrnH, HopjiaHCXHH, 1971; KoponxHH, EejweBa, 1972; 
BejineBa, flMno/ib, 1973; flyOpoBa, ManaxoBa, 1980, h jip.). 

B HTore jyia Hauinx uejien HanOonee BaxHbiM npejjcTaBjiaeTca tot BnepBbie ycTaHOB- 
neHHbiH HaMH c^axT, hto no cbohm napaMeTpaM xapnoTHn P. integrifolia BnojiHe yxna- 
AbiBaeTCB b o6luhh njiaH CTpoeHHH xapnoTHna npocTpe/ioB. 3to no3BOJiaeT HaM oaejiaTb 
3aKjnoHeHne h o tom, hto nojiyneHHbie pe3y/ibTaTbi He nojrrBepxaaiOT BbiCKa3aHHyio paHee 
TOHKy 3peHH5i o 3HaHHTejibHOH xapHOTHnHnecxoH o6oco6jichhocth P. integrifolia ot 
apyrnx bhjjob pojja. Ohh cxopee, HaoSopoT, CBHjieTejibCTByioT b nojib3y cymecTBeHHoro 

CXOflCTBa HX KapHOTHnOB. 

Bo3Bpamaacb k jjHcxyccHOHHOMy Bonpocy o CHCTeMaTHHecxoM nonoxeHHH P. integ¬ 
rifolia , Mbi, xax h npexjie (CTapo^yOueB, 19916), He HaxojuiM jjocTaTOHHbix ocHOBaHHH 
jxsix BbmeneHHfl jjaHHoro TaxcoHa b xanecTBe caMOCTOHTejibHoro pojja. IIpoTHB 3Toro 
CBHfleTeJibCTByioT He tojibxo nepTbi cymecTBeHHoro Mopc{)OJiorHHecxoro cxojjCTBa p m in¬ 
tegrifolia c ApyrHMH bh^mh npoCTpejiOB (CTapoaySueB, 1990), ho h npHBe^eHHbie Bbiuie 
AaHHbie xapnojiorHH, a Taxxe cpaBHHTejibHO HejjaBHO nojiyneHHbie HaMH pe3yjibTaTbi 
xapnojioro-aHaTOMHnecxoro HccjiejtOBaHHH npocTpenoB (CrapojiyOueB, 1997). BMecTe c 
TeM, npHHHMan bo BHHMaHHe HajiHHHe y P. integrifolia Taxon opnrHHajibHOH ana Mopc})o- 
JlOrHH npOCTpeJIOB OCOOeHHOCTH, XaX uejlbHOJIHCTHOCTb, Mbi CHHTaeM, HTO flOCTHrHyTblH 
AaHHbiM TaxcoHOM ypoBeHb SBOJiiouHOHHoro pa3BHTHH cjiejiyeT onpe^ejiHTb b CHCTeMe poaa 
xax cexuHOHHbin; hjih b HOMeHXJiaTypHOM oc{)opMJieHHH — Pulsatilla Mill. sect. Miyakea 
(Miyabe et Tatewaki) Starodub. 1990, Xoponor. h TaxcoHOM. pacT. cobctcx. flajibH. 
Boct. : 103. 
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BoTaHHMecKHH can-HHCTHTyr YpO PAH riojiyHeHO 8 VII 1998 

EicaTepHHGypr 


SUMMARY 

Revised classification of the Pulsatilla integrifolia (Ranunculaceae) based on new karyologic 
data and previous results of the author (Starodubtsev, 1990, 1997) is proposed. Traditionally 
P. integrifolia was considered as a monotypic genus Miyakea , Sakhalin’s Island endemic. However 
karyotype of P. integrifolia is essentially similar to that of other members of the genus Pulsatilla 
as the present results demonstrate. According to the author’s opinion based on morphological, 
anatomical and karyological data, P. integrifolia should be treated as a member of the monotypic 
section Miyakea of the genus Pulsatilla. 


YAK 582.751.7 : 575 


Bot. xypH., 2000 r., t. 85, Ns 1 


© B. H. TpyGoB 

BH.H00EPA30BAHHE B rPYIHIE ZYGOPHYLLUM FABAGO S. L. 
(ZYGOPHYLLACEAE) H rHBPHflH3AUHOHHbIE B033PEHHH 

m. r. nonoBA 

V. I. GRUBOV. SPEC1ATION IN THE ZYGOPHYLLUM FABAGO S. L. ( ZYGOPHYLLACEAE) GROUP 
AND M. G. POPOV S VIEWS ON THE ROLE OF HYBRIDIZATION IN THIS GROUP 


OnpOBepraeTca Bepcua M. T. IlonoBa o rn6pHziH3auHOHHOM xapaicrepe BHA006pa30BaHHH b rpynne Zygop- 
hyllum fabago s. 1. h paccMaTpHBaeTca ero Hanbojiee BepoaTHbiH xoa. 

K/noneBbie cjiOBa: BHAOo6pa30BaHHe, rH6pHAH3auHH, Zygophyllum, M. T. IlonoB. 

M3yneHHe rep6apHbix MaiepHajioB h jiHTepaiypHbix AaHHbix no rpynne Zygophyllum 
fabago L. s. 1. (Tpy6oB, 1998) noKa3ajio, hto npn aHajiH3e 3toh rpynnbi b noncKax 
AOKa3aTenbCTB rnSpHAoreHHoro BHAOo6pa30BaHHa b npnpoAe M. V. IlonoB (1927) b 
H3BecTHon CTaTbe «reorpac})o-Mopc}30JiorHHecKHH mctoa cncTeMaTHKH h ra6pHAH3auHOH- 
Hbie npoueccbi b npnpoAe» AonycTH/i p«A onm6oHHbix npeAnoJioxceHHH h HeTOHHOCTen. 
3to npnBejio ero k noxcHOMy BbiBOAy b OTHoiueHHH otoh rpynnbi. 
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B Hanie BpeMfl yxce HeT Hyxcnbi aoxa3biBaTb cymecTBOBaHne ecTecTBeHHbix rnOpHAH- 
3auHOHHbix npoueccoB h rnGpHnoreHHbix bh^ob, xax h to, hto sth npoueccbi bobcc hc 
hbjihiotch «ctoji6oboh noporon» 3bojik)uhh, xaK 3to yTBepxcaaji J. Lotsy (1916), TOpflHHM 
npHBepxceHueM KOToporo 6bui h llonoB. 3to yxce yaeji hctophh SHOJiorHH. Jljin Hac 
paccMOTpeHHe paSoTbi rionoBa HHTepecHO c TaxcoHOMHHecxoii tohxh 3 peHH«. 

CyTb nejia TaxoBa. Bha Zygophyllum fabago L., uinpoxo pacnpocTpaHeHHbin b 
apn^Hbix paiioHax EBpa3HH ot rinpeHencxoro n-OBa j\o AnauiaHH (h OTnacTH pyaepajib- 
hwh), cymecTByeT, Tax cxa3aTb, b flByx HnocTacax: c jyiHHHbiMH BepeTeHOBH^HbiMH 
XOpoSOHXaMH H C XOpOTXHMH y3XOipyLIieBH,aHbIMH XOpoSoHXaMH, a B OCTajIbHOM HHHeM 
cymecTBeHHO He OTjiHnaiomHxca o^Ha ot npyron. 

nepBaa c})opMa — var .fabago, hjih THnHHHaa, pacnpocTpaHeHa b 3anajiHOH nojiOBHHe 
apeajia BHjja, a BTopaa — var. brachycarpa — b boctohhoh. Hctxoh h onpejjejieHHOH 
pa3rpaHHHHTe/ibHOH jihhhh Mexcny apeajiaMH sthx pa3HOBHjmocTeH HeT, ho ycjioBHO ee 
moxcho npoBecTH no BocTOHHOMy 6epery Kacnnwcxoro Mopa b ceBepHoii nacra apeajia 
BH^a b Cpe^Hen A3hh. HeT Mexgjy pa3HOBHjmocTHMH h hcho BbipaxceHHbix npoMexcyTOH- 
Hbix c|)opM. B kdjkhoh nacTH apeajia BHjja (b nepe^Hen h Majion A3hh h Ha Ejihxchcm 
BocToxe) pacnpocTpaHeHbi o6e c})opMbi (Ha hto He o6paTHJi BHHMaHHe M. T. llonoB, 
bhahmo no He^ocTaTxy jjaHHbix, h nocHHTaji npHBeneHHoe P. Boissier (1867) MecTOHa- 
xoxc/jeHHe var. brachycarpa enHHCTBeHHbiM), h 3jjecb moxcho 3aMeTHTb npoMexcyTOHHbie 
cjDopMbi. O/maxo no HMeiomHMCH rep6apHbiM MaTepnanaM H3 sthx pernoHOB h c{)jiopHC- 
THHecxHM CBo^xaM xopoTxonjionHaa pa3HOBHAHOCTb BCTpenaeTca penxo. Ha.no cxa3aTb, 
hto MecTHbie c{).nopbi (Post, 1932; Townsend, 1980) BOBce He OTMenaiOT sthx pa3HOBHn- 
HOCTen, a b pernoHajibHon «Flora Iranica» (Hadidi, 1972) Hcnojib30BaHa HeanexBaTHaa 
cncTeMa no,apa3nejieHHH M. T. IlonoBa —A. T. BopncoBon (1949), npHHHTaa bo «Ojiope 
CCCP». Cy jxsl no onncaHHHM h c{)OTorpac{)HJiM repSapHbix o6pa3uoB sthx pa3HOBHnHOCTen, 
aBTop o6pa6oTxn napHOJiHCTHHxoBbix bo «Flora Iranica» M. Hadidi (1972) He HMen o 
hhx acHoro npe^cTaBJieHHH, Tax hto ero TpaxTOBxa HanexcHbiM hctohhhxom cjiyxcHTb He 
MOXCeT. 

flpyroH 6jih3xhh BHfl, o xoTopoM peHb nonneT najiee, Z. brachypterum Kar. et Kir., 
no-BH^HMOMy, BooOme He 3axonnT b stot pernoH; HMeeTca enHHCTBeHHoe HenonTBepxc- 
neHHoe yxa3aHHe A. ByHre (Boissier, 1867) o HaxoxcneHHH 3Toro BHna Ha ceBepo-BOCTOxe 
HpaHa y LUaxpyaa. 06e pa3HOBHnHOCTH Z. fabago onncaHbi hmchho OTciona, c EjinxcHero 
BocToxa (h3 CnpHH h Hpaxa). Ho b boctohhoh nacTH apeajia, b panoHe flxcapxeHTa h 
Kynbnxcn, b nojiHHe p. Hjih, no o6e CTopoHbi, xHTancxoii rpaHHUbi, oxa3ajica ManeHbXHH 
aHXjiaB 3ananHOH juiHHHonjionHOH pa3HOBHnHOCTH (var. fabago ), yaajieHHbiii noHTH Ha 
2000 xm ot Gjinxcanmero MecTOHaxoxcneHHa ero Ha 3anane. 3to 3aranoHHoe HBjieHHe 
M. T. llonoB nonbiTancH o6i>HCHHTb BecbMa opnrHHajibHbiM o6pa30M. Ilpn stom, cocjiaB- 
mHCb Ha HenocTaTOx HMeiomeroca y Hero MaTepnajia h HeacHOCTb Hero jiHarH03a var. 
brachycarpum y Boissier (1867 : 913), oh OTxa3ajicn o6i)HCHHTb aHanorHHHoe HBjieHHe: b 
3anajiHOH nacTH apeajia Z. fabago hmciotch CTOJib xce yaajieHHbie MecTOHaxoxcneHHH 
BOCTOHHOH XOpOTXOnjIOAHOH pa3HOBHAHOCTH. 

Bo3MO)KHOCTb 3aHOCHoro npoHcxoxcneHHH aHXJiaBa Ha p. Hjih juiHHHonjionHOH pa3HO- 
bhahocth Z. fabago llonoB xaTeropHnecxH OTBepr, xoth nonycTHTb TaxoByio xa3ajiocb 6bi 
BnojiHe ecTecTBeHHbiM BBHny pynepajibHbix HaxjioHHocTeii 3Toro BHna. llonoB yBHneji b 
3thx nJiHHHonjionHbix o6pa3uax npojiyKT cxpemHBaHHH Mexcny xopoTXonjionHbiM Z. bra¬ 
chypterum Kar. et Kir. h nnHHHonjionHbiM Z. obliquum M. Pop., bhaom Taxxce H3 po^cTBa 
Z. fabago L., ycTaHOBJieHHbiM hm caMHM. B pe3yjibTaTe, Bonpexn 3axoHaM reHeTHXH, 
nynecHbiM o6pa30M nojiynnjica rnSpn^, He HMeiouiHH HHxaxnx npH3HaxoB ponHTejibcxHX 
bh^ob, ho xax ABe xanjiH cxoxchh c 3 ananHOH .miHHHonjionHOH pa3HOBHAHOCTbK) Z. fabago 
L. var. fabago. no MbicjiH nonoBa, b cootbctctbhh c H^eeii TH6pHnH3auHOHHoro 
BHA006pa30BaHHH nOJiyHHJICH H0B006pa30BaHHbIH TaXCOH, BHeiLIHe BO BCeM nOXOXCHH Ha 
cymecTByiomyio (})opMy, ho BHyTpeHHe, reHeTHnecxH, otjlhhhwh ot Hee xoHBepreHT. B 
CBoen CTaTbe oh He o6o3HanaeT hh paHr, hh hmh «HOBoro» TaxcoHa, ho ero repOapHbie 
o6pa3Ubi paHee, b 1925 r., onpenejinji xax Z. fabago L. var. dolichocarpum M. Pop. (b 
OTjiHHHe ot Z. fabago L. var. typicum). 
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OopMa ruiona b rpynne Zygophyllum fabago. 

1 — Z. brachypterum , 2 — Z. fabago var. brachycarpum , 3 — Z. fabago var. fabago . 


npH 3 tom rionoB jjonycTHJi cjieayiomHe 3 ouiHSoHHbix yTBepxcAeHHfl. 

1. HeBepHO yTBepxcAeHHe, hto Z. brachypterum ecTb Bcero AHiiib xopoTxonAOAHaa 
pa3HOBHAHOCTb Z. fabago. Z. brachypterum — 6ah3khh, ho coBepuieHHo caMOCTOATejib- 
Hbiii bha, hto cneuHajibHO oroBapHBajia eme BopncoBa (1949 : 365) b o6pa6oTKe stoto 
poAa bo «Ojiope CCCP». FIomhmo AnarHOCTHHecxHx npH3HaxoB b AeTaAax uBeTxa, b 
$ op m Me ahctohkob h 6e36yropnaTbix ceMeHax, KOTopbie IlonoB cneji HeycTOHHHBbiMH, stot 
napHOjiHCTHHK Jienco OTAHnaeTca ot Bcex Apyrnx xopoTxonAOAHbix bhaob H3 rpynnbi 
Z. fabago xopoTxoBaAbxoBaTon orypueBHAHOH KopoSonxoH c oxpyrAbiM ocHOBaHHeM (a 
He rpyuieBHjjHOH c y3xoxoHycoBHAHbiM ocHOBaHHeM, xax y hhx); k TOMy xce OHa 3aMeTHO 
peSpncTaa (cm. pncyHOK). KpoMe toto, y Z. brachypterum Apyron apeaji: Ha 3anaae oh 
aoxoaht TOJibKO AO 3ancaHcxoH xotaobhhm, OTxyAa h 6bui onHcaH, a Ha ceBepe AOCTHraeT 
npearopHH AjiTaa h KoTJiOBHHbi 03ep b MoHroAHH, Tonaa xa k Z. fabago Ha ceBepe 
CHHbU3flHa orpaHHneH ioro-3anaAHOH oxpaHHOH flxcyHrapcxon ToSh. 

2. HenpaBOMepHO h OTOXAecTBAeHHe Z. fabago L. var. brachycarpum Boiss. c 
Z. brachypterum Kar. et Kir., caejiaHHoe IlonoBbiM, xota h c oroBopxoH. Boissier (1867) 
neTKO pa3JiHHaji sth ABa BHAa, noMecTHB hx onncaHHH b CBoen «OAope» p^aom h otmcthb, 
hto b OTAHHHe ot yrAOBaTbix KopoSoneK Z. fabago xopoSonxH Z. brachypterum y3XO- 
KpbiAOBHAHO-pe6pHCTbie. H 3to He oiiiHSxa Boissier, xax peuiHA IlonoB, a AencTBHTeAbHO 
eme OAHa xapaxTepHaa oco6eHHOCTb xopoSonex stoto BHAa. IIpaBAa, b npnpoAe eme He 
BbicoxuiHe xopo6ohxh y Hero BOBce He xpbmaTbie, a ymoBaTO-peSpncTbie, 5-rpaHHbie, a 
XpbIAOBHAHO-pe6pHCTbIMH OHH CTaHOBHTCH npH nOAHOM BblCblxaHHH, KOTAa HX CTBOpKH 
nporn6aK)TCH BHyTpb h co3AaioT haak) 3HK) xpbuiOBHAHbix pe6ep, hto h Ha6AK>AaeTCfl Ha 
rep6apHbix o6pa3uax. Hmchho sto asao noBOA aah Taxoro Ae3opHeHTHpyiomero Ha3BaHHJi 
BHAa, xax «brachypterum». 

3. Bonpexn yTBepxAeHHio IlonoBa, o6a «poAHTeAbcxnx» BHAa — Z. brachypterum h 
Z. obliquum — HnrAe He xoHTaxTHpyioT Apyr c ApyroM. Eahhctbchhoc H3BecTHoe noxa 
MecTOHaxoxcAeHHe Z. obliquum b flxcyHrapnn, npHBeAeHHoe IlonoBbiM, HaxoAHTCfl b 
ioro-3anaAHOM yrAy flxcyHrapcxon ToSh, Ha nycTbiHHbix ceBepHbix npeAropbax xpeSTa 
HpeH-XaSnpra b SacceHHe p. ,E1>khh-xo, rAe 3tot bha 6bui coSpaH A. PereAeM eme b 
1877 r. TaxHM o6pa30M, 3to MecTOHaxoxAeHHe coBepuieHHo H30AHp0BaH0 ot aoahhm 
p. Hah, HaxoA^meHCH no Apyryio CTopoHy 3Toro Bbicoxoro xpeSTa, rAe oGnTaiOT Z. bra¬ 
chypterum h npeAnoAaraeMbiH rn6pHA. Pa3o6meHbi «poAHTeAbCKHe» bham h 3XOAorHHec- 
xh, hto OTMeTHA h caM rionoB: Z. obliquum — oSnTaTeAb coAOHueBatbix meSHHCTbix 
ropHbix nycTbiHb Boctoahoto IlaMHpa c npHAexcamen 3anaAHOH KamrapneH h UeHTpaAb- 
Horo T^Hb-llIaHH, a Z. brachypterum — oSnTaTeAb coAOHueBaTbix necxoB h coAOHHaxoB 
paBHHHHbix nycTbiHb Mohfoahh, KauirapHH h flxcyHrapHH. CAeAOBaTeAbHO, HHxaxoro hx 
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CKpeilJHBaHHfl He MOrJIO np0H30HTH, H HajlO npH3HaTb 3TOT npHMep eCTeCTBeHHOH 
rH 6 pH£H 3 aUHH c B03HHKH0BeHHeM HOBOrO TaKCOHa HeCOCTOHTeJIbHbIM. 

KaKoe xe bo3moxcho oOtjAChchhc paccMaTpHBaeMoro cfjeHOMeHa — HaxoxcAeHne CTOJib 
yaaneHHoro aHKJiaBa 3ana^HOH AJiHHHonjiOAHoii pa3H0BHAH0CTH Z. fabago b boctohhoh 
nojiOBHHe ero apeana c a6cojiK)THbiM AOMHHHpoBaHneM xopoTxonjiOAHoii? 

ComacHMCH c EionoBbiM, hto cjiynaHHbiH 3aHOc 3Toro copHHHaiomero pacTeHHH, xota 
h npocTenuiee, ho He jiynniee o 6 T>HCHeHHe 3Toro hbjichhh, hmch b BHAy aHanornHHoe 
nojioxceHHe h b 3anaaHOH nonoBHHe apeajia, xa k yxce ynoMAHyTO Bbiuie. 

Bo3moxcho HHoe o6i>flCHeHHe, ecjiw o6paTHTb BHHMaHHe Ha eme OAHy oco6eHHOCTb 
orpoMHoro apeajia Z. fabago : b ero boctohhoh nojiOBHHe cocpeaoToneHbi Bee Apyrne 
6jiH3KopoacTBeHHbie BHabi. Hx apeajibi nojmocTbto hjih nacTHHHO HaxoAflTca b npeaejiax 
apeana xopoTxonjiOAHOH pa3HOBHAHOCTH Z. fabago , h y Bcex sthx bhaob, xpoMe Z. brae - 
hypterum , kopo6ohkh OAHOTnnHbi c TaxoBbiMH y ajihhhohjioahoh var. fabago hjih y 
KopoTKonjiojjHOH var. brachycarpum : 3to, c oahoh CTopoHbi, AJiHHHonjiOAHbie AxeyHrapo- 
toShhckhh Z macropodum Boriss. h naMHpcxo-ueHTpanbHOTflHbinaHbcxHH Z obliquum 
h, c apyroH CTopoHbi, KopoTKonjioaHbie KamrapcKHH Z sinkiangense Liou f. h TypaHcxnn 
Z oxianum Boriss. Ohcbhaho, hto BbiHJieneHHe hx Morjio npoH30HTH TOJibKO b tot 
nepnoA, xorAa o6e cfjopMbi (anjiejin?) — AJiHHHonjioAHafl H xopoTxonjioAHaa — cymecT- 
bobojih coBMecTHO h paBHonpaBHo no BceMy apeajiy Z fabago. Hnnero noAoOHoro He 
Ha6jnoaaeTCH b 3anaaHOH nojiOBHHe apeana Z fabago : TaM oh npeACTaBJieH TOJibKO oahoh 
CB oen jmHHHonjioaHOH (J)opMOH var. fabago , h TaM HeT 6 jih3khx npoH3BOAHbix ot Hero 
BHAOB. 3 t 0 Morjio 6bITb CJieaCTBHeM H3MeHeHHH ({)H3HKO-reOrpa(f)HHeCKOH o6cTaHOBKH B 

EBpa3HH b HeoreHe (Chhhumh, 1961, 1965). riocne OTCTynjieHHH Mopa Tsraca, noAHHTHH 
MomHbix ropHbix CHCTeM (rnMaJiaeB, KyHbJiyHfl, TaHbmaHa, UHjiflHbiuaHa) h H3MeHeHna 
aTMOC({)epHOH UHpxyjiauHH b UeHTpajibHOH A3 hh HanaJincb KOHTHHeHTaJiH3auna h apn- 
aH3auHa KJiHMaTa h pa3BHTHe nycTbiHb (b njiHOueHe?). 3 th npoueccbi pe3xo ycnjiHjiHCb 
K HeTBepTHHHOMy nepHOAy. Ohh flBHJIHCb CHJIbHbIM BHa006pa30BaTeJIbHbIM HMnyjIbCOM B 
boctohhoh hbcth apeana Z. fabago jyia BbiHJieHeHHa MecTHbix pac, 6ojiee ctohkhx k 
C ypOBOMy KJIHMaTy nycTbiHb H 3aHHBLUHX B03HHKLLIHe HOBbie HHHIH o6HTaHHH (COJIOHHaKH 
h cojiOHueBaTbie me6HHCTbie ropHbie cicnoHbi h HuieHcfjbi, 3arnncoBaHHbie raMMaAbi, 
coJiOHUeBaTbie necKH). Flpn stom OAHa H3 poAOHananbHbix cjjopM — var. brachycarpum , 
BepoHTHO, xax 6ojiee xcepocJjHjibHaa, coxpaHHjiacb, ho npeHMymecTBeHHO b oa3Hcax, 
cpeAH opomaeMbix nojien, no 6eperaM pex h apbixoB. HanpoTHB, BTopaa — AJiHHHonjiOA- 
Haa var. fabago , xax 6ojiee Me30(f)HJibHafl, Bbinajia, yuejieB (?) ao Harnnx ahch jinnib b 
pecfjyrnyMe c 6jiaronpnaTHbiMH ycjiOBHaMH 3amnmeHHOH aojikhm p. Hjih. 

B 3anaAHOH, cpeAH3eMHOMopcxoii, nacTH apeajia Z. fabago b tot xce nepnoA H3MeHe- 
HHe npnpoAHbix ycjiOBHH nponcxoAHJio 6ojiee cnoxoiiHO h He CTOJib xapAHHanbHO. KjiHMaT 
MeHajica nocTeneHHO h ocTaBanca MarxHM, npnMopcxHM; h 3Aecb nosTOMy He 6buio 
CHJIbHbIX HMnyJlbCOB JXJVi AHCjxfjepeHUHaUHH 3TOTO BHAa H o6pa30BaHHa npOH3BOAHbIX 
MecTHbix pac. TocnoACTByiomee nojioxceHne 3aHaJia AJiHHHonjiOAHaa cfjopMa var. fabago , 
a AJia xopoTxonjiOAHon — var. brachycarpum , bhahmo, xax 6oJiee xcepocf)HJibHOH, HOBbie 
ycjiOBna oxa3anncb MeHee 6jiaronpnaTHbiMH; h 0Ha nocTeneHHO Hcne3Jia, coxpaHHBuiHCb 
Hapaay c AJiHHHonjiOAHOH Ha 3anaae TOJibxo b ioxchoh nacTH apeana: Ha Ejihxchcm BocTOxe 
h b nepeAHeii h Manon A3 hh. 

Bee 3 to no3BOJiaeT npeAnojioxcHTb, hto Mbi HaOniOAaeM 3aBepmaiomyK) ctbahio 
AHB epreHUHH paccMaTpHBaeMoro BHAa Ha ABa caMOCToaTejibHbix: AJiHHHonjiOAHbiH h 
xopoTxonjioAHbiii. C Hcne3HOBeHHeM aHXJiaBOB var. fabago Ha BOCTOxe o6mero apeana b 
A xcapxeHTCxo-xyjibAXCHHCxoM pecJjyrnyMe h var. brachycarpum Ha 3anaAe sth pa3HOBHA- 
hocth CTaHyT BHAaMH: Z fabago L. s. str. h Z. brachycarpum Boiss. BnponeM, sto 
bo3moxcho yxce OTHacTH h npoH3omno, Tax xax co BpeMeHH o6HapyxceHHa KyjibAxcnHcxoro 
aHXJiaBa (1877 r.) MHHyjio 6oJiee 100 jieT, a noBTopHbix HaxoAOx TaM yxa3aHHOH pa3HO- 
bhahocth He 6buio, xoth A^apxeHTCxo-xyjibAxcHHcxHH panoH oOcjieAOBanca OoTaHHxaMH 
c Tex nop HeoAHOxpaTHO. Hto xacaeTca Z. brachypterum Kar. et Kir., to oh npHHaAJiexcHT 
x pflAy xopoTxonjioAHbix bhaob c{)a6aroHAHOH rpynnbi, ho xopoOonxa y Hero orypueBHA- 
Haa, a He rpymeBHAHaa, xax y ocTanbHbix hjichob p^Aa (cm. pncyHox). Oh HMeeT Taxxce 
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caMbiH o 6 uiHpHbiH apean b boctohhoh nojiOBHHe o 6 mero apeajia rpynnbi. 3 to roBopHT b 
noJib3y ero 6 ojiee paHHero (jnoneTBepTHHHoro) OTHjieHeHHH ot poflOHanajibHoro BH^a, hto 
MO xeT 06 'b^CHHTb h 66 jibuiyio MopcfjojiornHecKyio TpaHCC^opMaunio ero njio^OB. Bee 
apyrne bh^h rpynnbi MopcJxxriorHHecKH oneHb cxo^Hbi h, BepoaTHO, hmciot HeTBepTHHHbin 
B03paCT. 

TaKHM moxcho npeACTaBHTb ce6e xojx sbojiiouhh h TaKcoHOMnnecKne OTHOiueHHH b 
3toh HHTepecHon rpynne (nonceKunn) napHOJincTHHKOB Ha ocHOBaHHH cymecTByiomHX 
(J)aKTHHeCKHX flaHHbIX. 
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Bo'saHHHecKHH HHCTHTyr IIojiyHeHo 18 V 1999 

hm. B. JI. KoMapoBa PAH 
CaHKT-IIeTep6ypr 


SUMMARY 

The view of M. G. Popov on the hybridogenous speciation in the Zygophyllum fabago s. 1. group 
is refuted and its next probable course is considered in the light of the objective data. 


yju< 069.51 : 582.893 


Eot. xypH., 2000 r., t. 85, N? 1 


© B. M. BiiHorpaztoea 

THIIOBBIE OBPA3UW TAKCOHOB CEMEHCTBA AP1ACEAE CPEflHEH 
A3HH, XPAHSHJHECS B TEPEAPHH EOTAHHHECKOIX) HHCTHTYTA 
HM. B. JI. KOMAPOBA (LE). 4. FERULA 

V. M, VINOGRADOVA. TYPE SPECIMENS OF THE APIACEAE TAX A FROM THE MIDDLE ASIA, 
KEPT IN THE HERBARIUM OF THE KOMAROV BOTANICAL INSTITUTE (LE). 4. FERULA 


ripHBeaeHa neTBepTaa nacTb ennexa (poa Ferula , 53 BHaa) THnoBbix o6pa3uoB ceMeiicTBa 30HTH4Hbix, 
xpaHamwxcJi b CpeaHea3HaTCX0M cexTope Tep6apHJi (LE). B aaHHoii CTaTbe M. r.riHMeHOBbiM Bajinnn3HpoBaHbi 
npHBeaeHHeM rojioTHnoB hbsl BHaa poaa Ferula (F. fedoroviorum , F. czatkalensis), paHee hm HeaeHCTBHTejibHo 
o6HapoaoBaHHbie. 

KjuoneBbie cjioBa: TnnoBbie o6pa3Ubi, Ferula , CpeaHaa A3 hh. 

B HacTOflineH CTaTbe npoflOJiacaeTca ny6jiHKaunH THnoBbix MaTepnanoB ceM. Apiaceae 
Cpe^Hen A3hh, xpaHAiunxca b rep6apnn EoTaHHHecKoro HHCTHTyTa hm. B. JI. KoMapoBa 
(EHH) PAH (LE) (BnHorpajtOBa, 1997a, 6, 1999). B nepBon CTaTbe (BnHorpaaoBa, 1997a) 
6buiH npouHTnpoBaHbi 10 THnoBbix o6pa3UOB BHjtOB po^a Ferula L., b aaHHOH CTaTbe 
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npouHTHpoBaHbi 53 THnoBbix o6pa3ua; tbkhm o6pa30M, nocjie ny6jiHKauHH stoh CTaTbH 
nojiHbiii cnwcoK THnoBbix o6pa3uoB no BnnaM po^a Ferula 6yaeT HMeTb 63 Ha 3 BaHHH. Po jx 
Ferula — caMbin xpynHbin po# b ceMencTBe 30HTH4Hbix CpeAHen A3hh. Oh BKjnonaeT 
okojio 100 bhaob; b LE HaxoAHTca 6ojiee nojiOBHHbi THnoBbix o6pa3UOB bhaob 3Toro poAa. 

CBe^eHHH o BHfle AaiOTca b cjie^yiomeM nopaAKe: JiaTHHCKoe Ha3BaHne pacTeHHfl, aBTOp 
BHfla h nepBOHCTOHHHK; Ha3BaHHe pacTeHHH, npHHHToe b HacToamee BpeMH h BbiBepeHHoe 
no CBOwe C. K. HepenaHOBa (1995) (npHBOAHTca b KBa^pambix cxoOxax); KaTeropna 
Tnna; tckct repOapHon sthkctkh; npoTOJior, ecjin tckct repOapHon sthkctkh He noji- 
HOCTbio cooTBeTCTByeT npoTOJiory; hhcjio repOapHbix jihctob, ecjin sto H30Tnnbi hjih 
H 30CHHTnnbi; c})aMHJiHH cneunajiHCTa, BbiAejiHBiuero mn b repOapnn; repOapnn, b KOTopbix 
xpaHHTCH TnnoBaa KOJiJieKUHfl (co ccbuiKOH Ha jiHTepaTypHbin hctohhhk). 

183 . 1 Ferula akitschkensis B. Fedtsch. ex K.-Pol. 1925, Eioji. BopoHexc. o-Ba ncn. 
npHp. 1 : 94. 

Holotypus cum isotypis (8): Ka 3 axcTaH, «TypxecTaH, CeMHpeneHCKafl oOnacTb 
(flxcyHrapcKHH AiiaTay), 3 a ct. Ak-hhkc, CTenb, 20 VII 1908, N° 1633, [nn.], E. A. OeA- 
HeHKO». 

THnoBow o6pa3eu pa3MemeH Ha 2 rep6apHbix jiHCTax: Ha oahom — pacTeHHe co 3pejibiMH iuiojulmh, Ha 
flpyroM — jihct Toro ace pacreHHH. 

184. F. capillifolia Stschegl. 1854, Bull. Soc. Nat. Moscou, 27, 1 : 168. [F. sibirica 
Willd.]. 

Holotypus: Ka 3 axcTaH, «Altai, ad fl. Irtysch, [n ji .], [Karelin et Kirilov]». rojioTnn 
o 6 o 3 HaneH b rep 6 apnn B. n. EonaHueBbiM. 

npoTOJior: «In sabulosis ad fl. Irtysch. 1 julio 1843». 

H30THn — MW (ry6aHOB h jip., 1998). 

185. F. ceratophylla Regel et Schmalh. 1878, Tp. IleTepO. 6 ot. cajoia, 5 : 595. 

Lectotypus (Vinogradova, h. 1.) cum isolectotypis (2): Ka3axcTaH, «Karatau, 

Kulatschek, 1876, N 242, [fr. immat.], A. Regel». 

HMeiOTca 2 CHHTnna. 

186. F. clematidifolia K.-Pol. 1921, Eot. MaT. (JleHHHipajt), 2 : 64. 

Lectotypus (Vinogradova, h. 1.) cum isolectotypo: Y 36 eKHCTaH, «EyxapcKoe 

xaHCTBO, Ty 3 apcKoe Ockctbo. BepxoBba p. CaHrapAax ot k. Eaxna ao a*. Kn 3 HJi-caH, 
ceBepHbiH ckjioh r. Eejib-ayTbi, 23 V 1913, N° 1798, nn., A. H. MnxejibcoH». 

HMeiOTCfl 1 CHHTHn H 14 H30CHHTHn0B. 

187. F collina Freyn, 1900, Mem. Herb. Boiss. 13 : 25. [F. microloba Boiss.]. 

Topotypis (2): TypKMeHHcraH, «Regio transcaspica, Aschabad, in steppis arenosis 

graminosis inter Annaju et Gjaurs, 26 V 1900, N 171, [fr.], J. Bornmuller». 

188. F. conocaula Korov. 1947, MoHorp. poAa Ferula : 33. 

I so ty pus: Ta^xcHKHCTaH, «CaMapKaHACKaa oOnacTb, Xoaxchtckhh ye3A, SKcneAH- 
uhh b Moron-Tay-HamMa-My 36 eK, 16 V 1924, Ns 728 h 732, [He3p. nn.], M. nonoB h 
A. BBeneHCKHH». 

rojiOTHn b TauiKeHTe (TAK). 

PacTeHHe b LE pa3MemeHO Ha 2 rep6apHbix JiHCTax: Ha o^hom — 3ohthkh c He3pejibiMH njioflaMH, Ha 
apyroM — jihct pacTeHHH. 

189. F. czatkalensis M. Pimen. sp. nov. — F. czatkalensis M. Pimen. 1987, Onpea. 
pacT. Cp. A 3 hh, 7 : 376, nom. invalid. 

Holotypus (Pimenov, h. 1.): «CpeAHaa A 3 hh. Kuprina, HaTKajibCKnn xpe 6 eT, 
joxHbiH ckjioh, ymenbe AcfjjiaTyn, CKajibi-poccbinn xaMHen Ha jicbom 6 epery, 28 VII 1975, 
No 1447 , n ji., M. T. IlHMeHOB» (MW). 


1 HoMepa bhjxob c 1 no 182 cm.: BwHorpaaoBa, 1997a, 6, 1999. 



Paratypus: «CpeuHHH A3 hh, KnprH3HH, MaTxaJibCKHH xpe6eT, ioxchwh ckjioh, 
ymenbe Ac^Tanyn, cxajibi-poccbinH KaMHen Ha jicbom 6epery, 14 V 1976, N° 646, ub., 
M. T. nHMeHOB» (MW, LE). 

B 1987 r. b «OnpeflejiHTejie pacreHHH CpeAHeii A3 hh» M. E IlHMeHOB npH onHcaHHH 3Toro BHAa yKa3aji 
2 THna. Oahh H3 hhx npouHTHpoBaH Bbiuie KaK ro/iOTMi, Apyroii hbjihctch napaTHnoM. 

ComacHo «Me*AyHapc>AHOMy KoaeKcy 6oTaHHHecKOH HOMeHKJiaTypbi» (1996), bha 6bui HeACHCTBHTeAbHo 
oSHapoAOBaH, Tax KaK HaHHHaa c 1958 r. thiiom MoxceT 6biTb BbiSpaH TOAbKo oahh 3K3eMiuuip. B AaHHOH pa6oTe 
M. r riHMeHOB npHBeAeHHeM roAOTHna h ccbiAKow Ha cbokj pa6oTy, coAepxcamyFO onHcaHHe BHAa, BaAHAH3HpyeT 
3TOT BHA- 

ToAOTHn BMecTe c napaTHnoM HaxoAHTca b Mockbc (MW), b rep6apHH LE xpaHHTCA H30THn h napaTHn 
3Toro BHAa. 

190. F. diversivittata Regel et Schmalh. 1882, H3 b. o-Ba jho6ht. ecTecTB03H. aHTpon. 
3THorp. 34, 2 : 33. 

Lectotypus (IlHMeHOB, EapaHOBa, 1979): Y 36 eKHCTaH, «In angustilis prope Dscham 
et Dschismak, 13 V 1869, [fr. immat.], O. Fedtschenko». 

Hmciotch 4 CHHTHna. 

191. F. eugenii R. Kam. 1970, Hobocth chct. Bbiciu. pacT. 7 : 268. [F. violaceae 
Korov.]. 

Holotypus: TauxcHKHCTaH, «THCcapcKHH xpeOeT, ymejibe pexn Bap3o6, can Koh- 
aapa, hhxchhh nacTb, 20 V 1965, N° 1—3, [ub.], P. KaMejiHH». 

PacTeHHe pa3MemeHO Ha 3 rep6apHbix AHCTax. 

192. F. fedoroviorum M. Pimen. sp. nov. — F. fedoroviorum M. Pimen. 1976, Eot. 
xypH. 61, 9 : 1230, nom. invalid. 

Holotypus (Pimenov, h. 1.): KHprH3Hfl, «Asia media, Thian-Schan centralis, vallis 
fl. Kokomeren, supra pag. Ksyl-oi, ad praerupta lapidosa, 30 VI 1971, N 1036, fl., 
M. G. Pimenov». 

Paratypus: Kuprina, «Asia media, Thian-Schan centralis, vallis fl. Kokomeren, 
supra pag. Ksyl-oi, ad praerupta lapidosa, 24 VII 1970, N 819, fr., Pimenov et Borjaev» 
(MW). 

H30THnbi — MW. 

B 1976 r. M. T riHMeHOB HeAeHCTBHTeAbHo o6Hapc>AOBaA stot bha. Tax KaK npn onncaHHH ero yxa3aA 
2 THna. Oahh h3 hhx npouHTHpoBaH Bbiuie KaK roAOTHn, Apyroii abaactca napaTHnoM. 

CorAacHO «Me*AyHapoAHOMy KOAexcy 6oTaHHHecKon HOMeHKAaTypbi» (1996), bha 6bui HeAeHCTBHTeAbHo 
o6HapoAOBaH. B aahhoh pa6oTe M. T. IlHMeHOB BaAHAH3npyeT stot bha. ToAOTHn 3 toto BHAa xpaHHTca b 
rep6apHH LE, a 3 3K3eMnA»pa H30Tnna h 4 soeMnAapa napaTnna — b repdapHH MW. 

193. F. foetidissima Regel et Schmalh. 1878, Tp. IleTepO. 6 ot. caaa, 5, 2 : 593. 
Lectotypus (FIhmchob, EapaHOBa, 1979) cum isolectotypo: TauxcHKHCTaH, 

«TypKecTaH, 3epaBUiaHCKaa uojiHHa, Mexcuy 066ypueHOM h FlaxyuoM, 5000—6000', 
6 VI 1870, [He3p. nji.], O. OeuneHKO». 

HMeiOTca 3 CHHTHna. 

194. F. foliosa Lipsky ex Korov. 1947, MoHorp. poua Ferula : 43. 

Holotypus cum isotypis (3): TypKMeHHCTaH, «Inter Turkestanicum, prope 

Urgent, 5000—6000', 30 V 1880, [fl.], A. Regel». 

THnoBbie o6pa3Ubi pa3MemeHbi Ha 3 repdapHbix AHCTax xaxAbiH. 

195. F. gigantea B. Fedtsch. 1902, Tp. Eot. My3. Axaa. Hayx, 1 : 135. 

Holotypus: TaaxcHKHCTaH, «Plantae Turkestanicae. LLIyrnaH: AmrepoO—flapMapax, 

25—27 VII 1901, [He3p. on.], E. OeuHeHxo». 

196. F. grigorievi B. Fedtsch. 1902, Tp. Eot. My3. Axau. Hayx, 1 : 137. 
Lectotypus (Vinogradova, h. 1.): TauacHXHCTaH, «Plantae Turkestanicae. LLIyrHaH: 

b uonHHe peKH fyHT, BaHKaJia-PHBax, 22 VII 1901, He3p. nn., O. et B. Fedtschenko». 
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197. F. inflata Korov. 1947, MoHorp. poua Ferula : 35. [F. gigantea B. Fedtsch.]. 

H o 1 o t y p u s: «Tau>KHXHCTaH, LLIypoa6aucxHH panoH, 3anauHbie CKJioHbi BOuopa 3 uejia 

Meacuy KHiiiJiaKaMH CyMOynb-xoH h Xouaca-6ar, ceBepo-3anauHbin Mejixo3eMHCTbiH cxjioh, 
29 VII 1935, No 852, [nji.], E. R KopoBHH». 

THnoBOH o6pa3eu pa3MemeH Ha 2 rep6apHbix jiHCTax. 

198. F. karakalensis Korov. 1947, MoHorp. poua Ferula : 29. 

Holotypus: TypxMeHHCTaH, «3axacnHHcxaa o6jiacTb, KapaKajiHHCKoe npHCTaBCTBO, 
HeTBepTaa BepcTa ot cTaHUHH flacajinji, 13 V 1916, Ns 1024, [nji.], E. T. HepH5ixoBCxafl». 

THnoBOH o6pa3eu pa3MemeH Ha 2 rep6apHbix JiHCTax. 

199. F. karatavica Regel et Schmalh. 1878, Tp. FIeTep6. 6ot. ca.ua, 5 : 594. 

Holotypus: Ka3axcTaH, «Iter Turkestanicum, Boroldai, 3 VI 1876, [fr.], A. Regel». 

PacTeHHe pa3MemeHO Ha 3 rep6apHbix JiHCTax. 

200. F. karategina Lipsky ex Korov. 1926, Sched. ad Herb. FI. As. Med. 10 : 13; 
KopoB. 1947, MoHorp. poua Ferula : 54. 

Lectotypus (KopoBHH, 1951) cum isolectotypo: TauacnxHCTaH, «Eyxapa, 
KapaTerHH, ropwcf), 7200', 6 VIII 1896, [rui.], B. H. JInncxHH». 

HMeiOTCH 1 CHHTHIl H 1 H30CHHTHI1. 

201. F. kelifi Korov. 1947, MoHorp. poua Ferula : 25. 

Isotypi (4): «Y36excxa5i CCP, ioro- 3 anauHbie oTporn ruccapcKoro xpe6Ta, Ha 
rnncax 6jih3 ceji. Tarnxax (k BOCTOxy ot r. EahcyH), 9 V 1930, N° 6417, [ub. h He 3 p. 
n/i.], B. n. EonaHueB, A. BBeueHCxnH». 

rojiOTHn b TaimceHTe (TAK) (KopoBHH, 1947); H30THn — MW (ryGaHOB, 1993). 

202. F. kelleri K.-Pol. 1922, Eot. MaT. (JleHHHrpau), 3 : 171. 

Holotypus cum isotypis (2): Ka3axcTaH, «CeMHpeHeHCxaa oOjiacTb, UeHTpajib- 
HbiH TflHb-LLIaHb, ot Kapa6yriaxa k nepeBauy KacTex, Ha cxjioHe, 12 VII 1908, N ° 1579, 
[3p. nji.], E. A. OeuneHxo». 

THnoBOH aoeMnaap pa3MemeH Ha 2 rep6apHbix JiHCTax: Ha oahom — 3ohthkh c naoaaMH, Ha apyroM — 
JIHCTbfl pacTeHHH. 

203. F. kirialovii M. Pimen. 1979, Eiojui. Mocx. o6m. ncnbiT. npwp., otu. 6ho;i.,84, 
5 : 110. 

Holotypus: Ka3axcTaH, «Flora Turkectanica. HHMraH, hctoxh, 16 VII 1897, N° 29, 
[nji.], O. Fedtschenko». 

M. T. FIhmchob yxa3aji THn 3 Toro BHaa b BbimeHa 3 BaHHOH pa 6 oTe, ho b rep 6 apHH LE ero He o 6 o 3 HanHa. B 
LE Mbi Hainan 3 rep 6 apHbix ancTa 3 Toro BHaa, co 6 paHHbie O. OeaneHKo Ha peice HHMraH 16 VII 1897. Ha 
oaHOM H3 hhx noa N° 29 cMOHTHpoBaHO pacTeHHe c* naoaaMH, a Ha sthkctkc HMeeTca HaanHCb: «HHMraH, 
hctokh». Ha aByx apyrax rep 6 apHbix aHCTax — ancTba Toro ace pacTeHHa, co 6 paHHbie TaM ace h b to ace BpeM* f 
ho Ha STHKeTKe ctoht Haanncb: «HHMraH, CTOHHKa». TaKHM o6pa30M, pacTeHHe pa3MemeHO Ha 3 rep 6 apHbix 
aHCTax. 

204. F. kokanica Regel et Schmalh. 1882, H3b. o6m. jiio6ht. ecTecTB03H. aHTpon. 
3THorp. 34, 2 : 33. 

Holotypus cum isotypo: Khpooha, «KoxaHCxoe xaHCTBO, cnycx c Hcc^awpaMa 
b Ajiah, 20 VII 1871, [n ji.], O. OeuHeHxo». 

205. F. koso-poljanskyi Korov. 1947, MoHorp. poua Ferula : 46. 

Holotypus cum isotypis (2): TauxcHXHCTaH, «Eyxapa, flapBa3, no pexe FErnac, 
4000', 11 VII 1899, [nji.], B. H. JlHncxHH». 

206. F. krylovii Korov. 1934, Chct. 3aM. Tep6. Tomcx. yH-Ta, 2-3 : 2. 

Isoty pus: Ka3axcTaH, «CeMHnanaTHHCxaa ryOepHHH, 3ahcaHCXHH ye3U, oxp. EypaHa 
(48° c. m. h 55° b. u.), r. Ainy-Tac, nycTbiHHaa coJiOHueBaTaa CTenb, 9 VII 1928, [nji.], 
n. KpbiJioB, JI. CeprneBCxaa». 

foaoTHn b ToMcxe (TK). 
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207. F. latifolia Korov. 1947, MoHorp. poua Ferula : 34. [F. gigantea B. Fedtsch.]. 
Holotypus: TauxcHKHCTaH, «KapaTerHH, ByxapcKHe BJiaueHHfl, cnycK c nepeBajia 

KaMHHpax Ha KapaTenm, 25 V 1916, N° 1293, [rui.], B. Oe^HeHKO h ap.». 

PacTeHHe pa3MemeHo Ha 5 rep6apHbix JiHCTax. 

208. F. lehmannii Boiss. 1872, FI. Or. 2 : 992. 

Lectotypus (Vinogradova, h. 1.) cum isolectotypis (2): Ka 3 axcTaH, «Religuiae 
botanicae. Alexandri Lehmann. [In desertis argillosis salsis desertorum Kisilkum Turkes- 
taniae borealis], 18 V 1842, N 543, [fl.], Al. Bunge». 

209. F. linczevskii Korov. 1947, MoHorp. poua Ferula : 45. 

Holotypus: TaaxcHKHCTaH, «flauiTH- ( nxcyMCKHH panoH, 3 anauHbie ckjiohm r. Kyrw- 
c{)pym Bbirne k. OHH-rapoH, cyOajibnHHCKHH none, 3 anauHbiH KaMeHHCTbiH ckjioh, Bbic. 
2750 m, 3 IX 1935, N° 1289, [rui.], M. A. JIhhhcbckhh, T. H. MacjieHHHKOBa». 

210. F. lipskyi Korov. 1947, MoHorp. poua Ferula : 46. 

Holotypus: Y36eKHCTaH, «OepraHCKaa oSnacTb, MaprejiaHCKHH ye3u, Ha meOeHna- 
Tbix aawpax k iory ot KHuuiaica MbiH-Tio 6 e, 7 V 1913, N» 1740, [He 3 p. nji.], H. A. fleca- 

TOB». 

PacTemie pa3MemeHo Ha 2 rep6apHbix JiHCTax. 

211. F. litwinowiana K.-Pol. 1922, CnHCOK pad. Tep6. pyeex. c})Jiopbi, 7:111, 
No 2617. 

Lectotypus (Vinogradova, h. 1.) cum isolectotypis (2): TypKMeHHCTaH, «3a- 
KacnHHCKaa oOnacTb, MepBCKHH ye 3 ^, necKH 6 jih 3 ct. xc.-a. PeneTex, 16 IV 1903, [ub.], 
H. 3. AHflpOCOB». 

H30JieKTOTHn — MW (ry6aHOB, 1993). 

212. F. minkwitzae Korov. 1947, MoHorp. poua Ferula : 53. 

Holotypus: Ka3axcTaH, «Cbip-flapbHHCxaa oOnacTb, AyjiHe-aTHHCXHH ye3u, xpe 6 eT 
HuKene-Tay, ymejibe YnbxyH-xanxa, cxajibi, 16 V 1909, N» 117, [ub.], 3. A. Mhhkbhu». 

213. F. mogoltavica Lipsky ex Korov. 1947, KopoB. MoHorp. po;ra Ferula : 28. 
Topotypus: TaaxcHXHCTaH, «3anauHbiH TaHb-LLIaHb, ropbi Moron-Tay, KaMeHHCTbie 

loxcHbie CKjiOHbi b MecTe Bbixo^a uoporn c nepeBana EauaM 6 ex H3 rop, 22 IV 1927, N° 199. 
[ub.], H. rpaHHTOB». 

rojiOTHn b TauiKeHTe (TAK). 

214. F. mollis Korov. 1947, MoHorp. poua Ferula : 63. 

Holotypus cum isotypis (2): Y 36 eKHCTaH, «TypxecTaH, OepraHcxaa o 6 nacTb, 
AHUHXcaHCKHH ye 3 ,a, ropbi y cejieHHH KaMnbip-a 6 au, 27 V 1916, Ns 504, [ub.], H. B. Ah- 
,apocoB». 

215. F. nevskii Korov. 1937, Tp. Eot. HH-Ta AH CCCP, cep. 1, 4 : 270. 
Holotypus: TypxMeHHCTaH, «nouT>eM k BOuopa3uejibHOH jihhhh KyrHTaHra npOTHB 

KHimiaica Xouxca-cfmjib-aTa, 30Ha apnw, 27 VI 1931, Ns 484, [nji.], C. A. Hcbcxhh». 
HMeeTCH 1 napamn. 

216. F. olgae Regel et Schmalh. 1882, H 3 b. o-Ba jiio 6 ht. ecTecTB03H. ampon. 
3 THorp. 34, 2 : 36. [F. penninervis Regel et Schmalh.]. 

Lectotypus (Vinogradova, h. 1.) cum isolectotypo: KHpnoHH, «TypxecTaH, 
KoxaHexoe xaHCTBO, Khh-A rian, [8000'], 27 VII 1871, [He3p. nn.], O. OeuHeHxo». 

217. F. penninervis Regel et Schmalh. 1878, Tp. neTep 6 . 6 ot. caua, 5 : 591. 
Lectotypus (Vinogradova, h. 1.) cum isolectotypis (2): Y 36 eKHCTaH, «Iter 

Turkestanicum, Tschirtschikthal, 4—6000', 1876, [fr.], A. Regel». 

HMeiOTCfl 1 CHHTHn H 4 H30CHHTHna. 
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218. F. plurivittata Korov. 1947, MoHorp. poua Ferula : 25. 

Holoty pus cum isotypis (7): TypKMeHHCTaH, «Ka3aHAX<Hx, ymejibe KiopeH-Aara, 
29 IV 1889, [He3p. nji.], A. Ahtohob». 

219. F. polyantha Korov. 1947, MoHorp. poua Ferula: 55. [Fergania polyantha 
(Korov.) Korov.]. 

Holoty pus: Y36eKHCTaH, «OepraHcxax AOJiHHa, Cxo6ejieBCXHH ye3A, ceBepHbin 
ckjioh AnaucKoro xpe6Ta, 6acceHH peKH UlaxHMapjiaH, OBpar Apna b 32 BepcTax k iory 
ot r. CKo6ejieBa, 21 V 1916, N« 1013, [ub.], B. flpo6oB». 

220. F. sassyr K.-Pol. 1916, H3B. TjiaBH. 6 ot. caua, 16 : 224. [F karatavica Regel et 
Schmalh.]. 

Holoty pus: Ka3axciaH, «CTenb Mexcuy Cbip-flapben h TauuceHTOM, [18—21] V 
1871, He3p. nji., O. OeA4eHxo». 

221. F. schair Borszcz. 1861. Mem. Acad. Sci. Petersb. 7, 3, 8:37. [F. varia 
(Schrenk) Trautv.]. 

Holoty pus: Ka3axcTaH, «Desertum Aralense, regio fluv. Ssyr-Darja, [inter lacus 
Kotschkan-Ssu et Aryss], 16 V 1858, [fr.], E. Borszczov». 

222. F. schtschurowskiana Regel et Schmalh. 1882, H3B. o-Ba jho6ht. ecTecTB 03 H. 
aHTpon. STHorp. 34, 2 : 34. 

Holoty pus cum isotypo: Ka3axcraH, «TypxecTaH, Kh3hji xyMbi y ropbi Kapax, 

6 V 1871, [ub.], O. Oefl4eHK0». 

223. F. schugnanica B. Fedtsch. 1902, Tp. Eot. My3. Axau. Hayx, 1 : 136. [F. koka- 
nica Regel et Schmalh.] . 

Holoty pus cum isotypis (7): TaAXtHXHCTaH, «Iter Turkestanicum, IHyraaH: 
CapAbiM PHBax, 22 VII 1901, He3p. nji., B. A. OeA4eHxo». 

224. F. seravschanica M. Pimen. et J. Baranova, 1983, OnpeA. pacT. CpeAH. A 3 hh, 

7 : 376. 

Isotypi (2): «TaAxcnxHCTaH, TypxecTaHCXHH xpeOeT, AOJiHHa pexn 3apaBmaH, Ha 
necTpouBeTax 6 jih 3 noc. Ty3apH6aA, 4 VII 1976, N« 918, [He3p. nji.], JO. B. BapaHOBa, 
E. B. Kjhohkob». 

ronoTHn h M30THn — MW (ry6aHOB, 1993). 

225. F. sintenisii Wolff, 1924, Feddes Repert. 19:311. [F. diversivittata Regel et 
Schmalh.]. 

Lectotypus (Vinogradova, h. 1.) cum isolectotypis (2): TypKMeHHCTaH, «Iter 
transcaspico-persicum. P. Sintenis, 1900—1901. Regio transcaspica, Aschabad, in mon- 
tibus supra pagum Nephton, 4 V 1900, N 265a, [fr. immat.], J. Bornmuller». 

226. F. subtilis Korov. 1947, MoHorp. po^a Ferula : 44. 

H o 1 o t y p u s cum isotypis (2): Y36eKHCTaH, «OepraHCxax o6jiacTb, MaprejiaHCKHH 
ye3A, Mexcay KHuuiaxoM Y4-KypraH h ropaMH ApnaJibix, cyxwe xaMeHHCTbie CKJioHbi, 
10 VII 1913, No 928, [ub.], H. H. flecxTOB». 

227. F. sjugatensis Bajt. 1970, Becm AH Ka3CCP, 7:71. 

Isotypi (3): Ka3axcTaH, «BocT04Hax 4acTb 3aHAHHCKoro AjiaTay, CioraTHHCKax 
AOJiHHa k 3anaAy ot KoKnexa, Ha conoHnaxoBbix nxTHax, 15 VI 1955, [an.], B. n. To- 

J10CX0X0B». 

228. F. syreitschikowii K.-Pol. 1922, Bot. MaT. (JleHHHrpaA), 3:71. 

H o 1 o t y p u s cum isotypis (4): Ka3axcTaH, «CeMHpe4eHCxax oOnacTb, KonajibcxHH 
ye3A, 6eper Kapaiana MexcAy yp. Koc-Typran h HaHMaH-Myjma, Taxbip, 3 VI 1913, [ub. 
h He3p. nji.], B. K. HIhhixhh, B. TeHHHa». 
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229. F. tersakensis Korov. 1947, MoHorp. pozia Ferula : 26. [F. karakalensis Korov.]. 
Holotypus: Ka3axcTaH, «Tersakan, 8 V 1866, N 252, [fr. immat.], A. Schrenk». 

230. F. teterrima Kar. et Kir. 1842, Bull. Soc. Nat. Moscou, 15, 2 : 363. 
Lectotypus (KopoBHH, 1951) cum isolectotypis (4): Ka3axcTaH, «Songoria, 

[Hab. in collibus lapidosis Songoriae prope fontem Sassyk-pastau, inter fluvios Ajagus 
et Lepsa, 1841, N 377], [fr.], Karelin et Kirilov». 

H30JieKT0THnbi (2) — MW (ry6aHOB h ;xp., 1998). 

231. F. transitoria Korov. 1947, MoHorp. pona Ferula:10. [F. akitschkensis 
B. Fedtsch.]. 

Holotypus: Ka3axcTaH, «CeMHpeneHCKaa oOnacTb, flxcyHrapcKHH AiiaTay, HapTaM- 
6 an k ceBepy ot JlencHHCKa, 16 VI 1909, Ns 81, P. K). PoxceBHu». 

Ha rep6apHOM JiHCTe CMOHTHpoBaHa TOJibKO hhxhjiji nacTb pacTeHHH. 

232. F. tschimganica Lipsky ex Korov. 1947, KopoB. MoHorp. pojta Ferula : 54. 
Holotypus cum isotypo: Ka3axcTaH, «HHMraH, FlecoHHbiH nepeBan, 17 VII 1897, 

[nji.], O. OenneHK0». 

Thiioboh 3K3eMnjinp pa3MemeH Ha 2 rep6apHbix JiHCTax: Ha oahom — 3ohthkh c ruiojiaMH, Ha apyroM — 

JIHCTbJI. 

233. F. tuberifera Korov. 1947, MoHorp. pona Ferula : 43. 

Isotypi (4): Y36eKHCTaH, «IOro-3ananHbie OTporu rwccapcKoro xpeOTa, ropbi 
Hyjib6anp, KHuuraK OuOapHK, 26 IV 1928, Ns 6418, [ub.], A. BBeaeHCKHH». 

Thii b TauiKeHTe (TAK), h3othii — MW (ry6aHOB, 1993). 

* 

234. F. undulata M. Pimen. et J. Baranova, 1976, Eioji. Mock. o-Ba wen. npnp., om 
6 hoji. 81, 2 : 143. 

Holotypus: TypKMeHHCTaH, «Turcomania, montes Kopet-Dagh, pars centralis, inter 
pag. Tschaek, 26 V 1973, N 444, fr. immat., M. G. Pimenov et J. V. Baranova». 

H3othii h 11 napaTHnoB — MW (ry6aHOB, 1993). 

Thiioboh 3K3eMnjinp pa3MemeH Ha 2 rep6apHbix jiHCTax: Ha ojxhom — 3ohthkh c iuicxaaMH, Ha apyroM — 
CTe6ejib h JIHCTbJI. 

235. F. urceolata Korov. 1964, Hobocth chct. Bbicm. pacT. 1 : 249. 

Isotypus: «TaaxcHKHCTaH, ceBepHbiH ckjioh KapaTerwHCKoro xpeOTa b 18 km boc- 

TOHHee KHuuraKa Pbmht, noJiHHa pynba TaBHiun, b KjieHOBHHKe c TopoHOBbiM noKpoBOM, 
MflTKHH CKJIOH CeBepHOH 3KCn03HlJHH, BbICOTa 2300 M, 14 VII 1962, Ns 2018, [He3p. njl.], 
T. CTpHxcoBa». 

236. F. xeromorpha Korov. 1947, MoHorp. pona Ferula : 62. 

Holotypus: Ka3axcTaH, «xojiMHCTbie npearopba 3anajiHoro TflHb-IIIaHfl b pawoHe 
rpaHHU TauiKeHTCKoro h HHMKeHTCKoro ye3flOB Ka3axcTaHa (Cbip-flapbHHCKOH o6jiacTH), 
xpe6eT AnbiM-Tay, no cmioHaM, 6 VI 1926, Ns 268, [ub. h He3p. nji.], A. £pMOJieHKO». 

PacTeHHe pa3MemeHO Ha 2 rep6apHbix JiHCTax. 

HccnenoBaHHe, npeflCTaBJieHHoe b jiaHHOH ny6jiHKauHH, ocymecTBJieHO npw (J)HHaHCo- 
boh noaaepxcKe Pocchhckofo cjxmna cJtyHjjaMeHTajibHbix HccjiejtOBaHHH (npoeKT Ns 98-04- 
49793). 


CnHCOK JlHTEPATYPbl 

Bunozpadoea B. M. THnoBbie o6pa3Ubi TaxcoHOB ceMencTBa Apiaceae ( Umbelliferae) CpeaHen 
A3HH, xpaHHmHecH b repGapHH EoTaHHHecxoro HHCTHTyra hm. B. JI. KoMapoBa (LE). 1. Angelica — 
Hyalolaena II Bot. xypH. 1997a. T. 82. Ns 3. C. 95—102. 

Bunozpadoea B. M. TnnoBbie o6pa3Ubi TaKCOHOB ceMewcTBa Apiaceae ( Umbelliferae ) CpeaHen 
A3hh, xpaHHmHecH b Tep6apHH EoTaHHHecxoro HHCTHTyra hm. B. JI. KoMapoBa (LE). 2. Hymeno- 
laena — Seselopsis II Bot. xypH. 19976. T. 82. Ns 4. C. 53—61. 
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BOTaHHHeCKHH HHCTHTyT IloJiyHeHO 9 II 1999 

hm. B. JI. KoMapcma PAH 

CaHKT-neTep6ypr 


SUMMARY 

The fourth part of the list of type specimens of the Apiaceae taxa from the Middle Asia is given. 
Herbarium label, category of the type and the current name for 53 species of the genus Ferula are 
established. Two Ferula species (F. fedoroviorum , F. czatcalensis) are validated by M. G. Pimenov. 


YUK 581.52.342 


Bot. xypH., 2000 r., t. 85, N» 1 


© T. C. Majibimeea, II. MajiaxoBCKHH 
nOatAPbl H HX BJIHHHHE HA PACTHTEJIBHOCTB CYXHX CTEnEH * 

G. S. MALYSHEVA, P. D. MALAKHOVSKY. THE INFLUENCE OF FIRE ON DRY STEPPE VEGETATION 


FIpoBefleHbi KpaTKOBpeMeHHbie HabjnoaeHHJi 3a BoccTaHOBJieHHeM KOBbuncoBo-THnnaKOBoro (Festuca valesi- 
aca + Stipa lessingiana) 1 coobmecTBa nocjie noacapa jictom 1996 r. b cyxHX CTenax CapaTOBCKoro 3aBOJiacbJi. 
BbiHBJieHo, 4 to noacap He 0Ka3aji rybHTejibHoro B03fleHCTBHa Ha pacTHTejibHocTb. IlocTpaaajiH BeToiub h nacTb 
Haji3eMHOH Maccbi; KOBbuiKOBo-THnnaKOBafl denb 3aMeHHJiacb THnnaxoBOH. BHaoBaa HacbimeHHOCTb yBejiHHH- 

Jiacb, BCe BHflbl HMeiOT xopoiuyio )KH3HeHHOCTb. riOHTH yHHHTOaCeHHblH COaOMHHaHT - KOBbUIOK - flOJiaceH 

BoccTaHOBHTbCH Ha cjieayiomHX CTaanax cyKueccHH. 

KjiioHeBbie cnoBa: noacapbi, cyxwe cTenH, CapaTOBCKoe 3aBOJiacbe. 

K Bonpocy o noxcapax h hx B03jteHCTBHH na pacTHTejibHocTb reo6oTaHHKH, xax 
npaBH.no, o6pamaiOTCH Toraa, Koma npoHcxojjHT noxcap. K coxcajieHHio, b HacToamee 
BpeMB OTCyTCTByKDT CTaUHOHapbl, Ha KOTOpbIX 6bl CTaBHJIHCb OnbITbl no BbIXCHraHHK) 
pacTHTeJibHOCTH, noaTOMy npHxo^HTCH flOBOJibCTBOBaTbca cjiynaeM. 

ripo6jieMbi BOccTaHOBJieHHH CTenH h ee 6Hopa3HOo6pa3Ha b HacToamee BpeMa, xoma 
HjteT 3Ha4HTejibHoe BbicBo6oxmeHHe cejibCK0X03HHCTBeHHbix 3eMejib, oco6eHHo aKTyajib- 
Hbl. H3BeCTHO, 4T0 CTenHbie SKOCHCTeMbl BOCCTaHaBJIHBaiOTC^ CpaBHHTeJIbHO 6bICTpO H B 
CBOeM pa3BHTHH CTpeMHTCH K yBeJIH4eHHK) BHflOBOTO pa3HOo6pa3Hfl H yCJIOXCHCHHK) 
cTpyKTypbi. Oco6eHno HamajtHO 3 to npoaBJiaeTca nocjie noxcapa, Tax xax nponcxojtHT 
6bicTpaa nnporeHHO-jteMyTauHOHHaa CMeHa (Pa6oTHOB, 1978). OroHb, xax nnporeHHbin 
$aKTop, necoMHeHHO B03jteHCTBOBaji Ha pacTHTejibHocTb Ha npoTHxceHHH Bcero nepnojta 

1 Bee JiaTHHCKHe Ha3BaHHa aaHbi no CBoaice C. K. HepenaHOBa (1995). 
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ee cymecTBOBaHHH (Poahh, 1946, 1981; JIaBpeHKo, 1950; KoMapoB, 1951; PaOoraoB, 
1978). EcTecTBeHHbie noxcapbi 6buiH nepBHHHbi, a HaMepeHHoe BbixwraHHe pacTHTejibHoc- 
th (najibi) — npneM, 3aHMCTBOBaHHbiH flOHCTopHHecKHM nejiOBeKOM y npHpoflbi. riajieo- 
6oTaHHHecKHe aaHHbie- (Axelrod, 1958) CBHAeTeJibCTByiOT o bo3^chctbhh noxcapoB Ha 
pacTHTeJibHOCTb b TeneHHe nepHO^a, npeBbiuiaiomero 2 mjih JieT. flpeBHHH nenoBeK 
nojib30BaiiCH BbixHraHHeM pacTHTeJibHOCTH jyia peiueHHH cbohx npo6jieM, KaK-To: pac- 
HHCTKa 3eMejib jwn nauiHH, yjiynmeHHe nacTOnm, oOecneneHHe ycjiOBHH ana oxotbi hjih 
3amHTbi ot XHmHbix 3Bepen h HanaaeHHa HenpHHTejiH (CeMeHOBa-TflH-IUaHCKaa, 1966). 

rio^apbl npOHCXOAHT B pa3JIHHHbIX THnaX pacTHTeJibHOCTH, HO 0 C 06 eHH 0 UIHpOKO OHH 
pacnpocTpaHeHbi b CTenax h nycTbiHax (Po^hh, 1981), nae 3TOMy b 3HanHTejibHOH CTeneHH 
cnoco6cTByK)T KJiHMaTHHecKHe ycjiOBHH c nepno^OM JieTHeH 3acyxn. H. <X>. KoMapoB 
(1951) npe^nojiaraeT, hto cTenHbie ueH03bi Boo6me cc})opMHpoBaJiHCb nofl B03jneHCTBHeM 
BbiropaHHH h BbixcnraHHH. C hhm moxcho cnopHTb h He corjiamaTbCH, ho cjie^yeT ynecTb, 
hto b CTenHbix cooSmecTBax npeoOjiaaaioT BH^bi c opraHaMH BereTaTHBHoro pa3MHoaceHna, 
xopouio 3amHmeHHbIMH OT fleHCTBHH OTHfl, H KOpHeOTnpbICKOBbie BHflbl (KOpHeBHlUHbie, 
jiyKOBHHHbie, KJiy6HeKopHeBbie). 

Jl. E. PoflHH (1981), HHTHpyH 3apy6excHbix aBTopoB, nnmeT, hto apn^Hbie SKOCHCTeMbi 
c(J)opMHpoBajiHCb nofl B03flencTBHeM nnporeHHoro $aKTopa h nepno^HHecKH HyxcaaiOTca 
b orae, hto6w coxpaHHTb cboh no3HUHH. Eme n. C. nanjiac (1773), nyTemecTBya no 
Pocchh, nwcaji, hto BepcTax b flBaauaTH ot CaMapbi b CTenw pacTeT TpaBa noHTH c 
HejiOBexa BbiuiHHOH, KOTopyio BecHOH hbjxo cxcHraTb. OneBHflHO, paHbine najibi b crenH 
hochjih 6ojiee CHCTeMHbin h opraHH30BaHHbin xapaKTep. OroHb yHHHToacan BeTOuib 
(HaKonHBuiHHCH cyxon MaTepnan), KOTopaa, xa k 6poHa, 3axpbiBajia nOHBy h npenaTCTBO- 
Bajia npopacTaHHio oxaejibHbix bhijob pacTeHHH. B HacToamee BpeMa najibi HHoraa 
npoHexoflflT, ho Ha6jno,aaeTCH aBHaa TeH^eHUHa k coKpameHHio nncjia nanoB h k hx 
6eccHCTeMHOCTH. Taxoe OTHomeHHe MOXceT HMeTb onpejjejieHHbie OTpHuaTeJibHbie noc- 
jieACTBHfl jjjin cymecTBOBaHHH CTenHOH pacTHTeJibHOCTH. 


MaTepnaji h Memnuxa 

HaM cjiynaH flan B 03 M 0 )KH 0 CTb nwcaTb o CTenHOM noacape. llo 3 flHeH BecHOH 1996 r. b 
3 km k BOCTOKy ot noc. UejiHHHbiH KpacHonapTH 3 aHCKoro p-Ha CapaTOBCKOH o6ji. bo 
BpeMa rpo 3 bi bo3hhk noacap Ha ynacTxe KOBbuiKOBO-THnnaxoBOH CTenn, Hcnojib 3 yeMOM 
Kax nacTOwme nofl yMepeHHbiw Bbinac. PacnpocTpaHeHHK) oraa Ha boctok BOcnpenaTCT- 
BOBajiH noneBaa flopora h acHTenH nocejiKa. C noMoiubio noacapHbix MauiHH h BcnamxoH 
npoTHBonoxcapHoft nojiocw ohh ocTaHOBHjiw oroHb h b flpyrax MecTax. Ilnomaflb rapw 
cocTaBHjia okojio 2 ra. HaMH 6 buiH cflenaHbi onncaHHa Ha rapw h Ha HenocpeflCTBeHHO 
rpaHHHameM c Hen coo 6 mecTBe, OTfleneHHOM floporon. Moarao CKa 3 aTb, hto o 6 a sth 
coo 6 mecTBa ao noacapa oraocHJiHCb k oahoh accouHauHH h cocTaBJianH oahh KOHTyp. 
IlosTOMy b xanecTBe HexoflHoro cooOmecTBa (ana cpaBHeHHH c nocnenoacapHon pacra- 
TejibHOCTbio) Mbi 6 epeM cooOmecTBO paflOM pacnonoaceHHoro ynacTxa, CHHTaa ero HfleH- 
thhhmm oSropeBuieMy. 


Pe 3 yjibTaTbi h oGcyjKfleHHe 

Bo BpeMa noacapa cropena Bca BeTOuib h MepTBbiH noxpoB. Cpa3y nocne noacapa 6mjih 
bhahm oOropeBuiHe flepHOBHHbi KOBbuixa Stipa lessingiana h rannaxa Festuca valesiaca 
h TopnajiH oOyrjieHHbie no6era pa3Hbix bhtob pacTeHHH. Ha nepBbiw B3rcifl,a Morao 6bi 
noKa3aTbca, hto noxcap 6mji KaTacTpoc|)HHecKHM h HaHec HenonpaBHMbiH ypoH coo6mec- 
TBy. AcneKT 6biJi nepHbiM. OflHaKO He Bee oOropeBuiwe ^epHOBHHbi TnnnaKa h KOBbuixa, 
KaK oxa3ajiocb, noTepajin xcH3Hecnoco6HocTb. Yxce b aBiycTe 3Toro xce ro^a H3 cnamHX 
h npn^aTOHHbix noneK HanajiH oTpacTaTb BereTaTHBHbie no6era THnnaxa, KOBbuixa h 
apyrax 3JiaxoB (ponoB Poa h Agrostis) H3 rpynnbi 3HMHe3ejieHbix pacTeHHH. 


7 BoTaHHwecKHH xypHan, N° 1, 2000 r. 
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OieayeT oTMeTHTb, hto TeppHTopna, rAe hmcji Mecio noxcap, othochtca x noA30He 
cyxHx 6eAHopa3HOTpaBHbix CTeneii Ha cymHHHCTbix xaurraHOBbix noHBax pa3;iHHHOH 
deneHH 3acojieHHocm rocnoACTByiomHMH $opMauHflMH 3Aecb hbjihiotch xoBwnxoBaa 
{Stipa lessingiana ), THnnaxoBaa ( Festuca valesiaca) w nwpeHHaa ( Elytrigia repens ), 
nocjieflHAH name no OTpnuaTenbHbiM sneMeHTaM penbec})a Ha ajunoBHajibHbix noHBax. K 
KopeHHbiM accouHauHHM 3thx $opMauHH cneAyeT othccth xoBbuixoBO-THnnaxoByio, 
KOBbUIKOBO-TbipCOByiO, TbipCOBO-XOBblJIXOBO-THnnaXOByK), TbipCOBO-THnnaXOByiO, a 3AH- 
$HKaTOpHOH CHHy3Heil ueH030B 3THX aCCOUHaUHH ABJlfllOTCfl XpynHO- H MeJlKO^epHOBHH- 
Hbie 3;iaKH. Ooh pacTHTejibHOCTH co3AaeTca npeHMymecTBeHHbiM rocnoACTBOM THnnaxa 
h b MeHbiueH deneHH xoBbineii, H3 xoTopwx npeo6na^aei to Stipa lessingiana , to 
S. capillata. Pa3HOTpaBbe npeACTaBJieHO He6onbiiiHM Ha6opoM xcepoc})H;ibHbix bhaob 
(Limonium gmelinii , Onosma polychromum , Erigeron canadensis , Dracocephalum thymi- 
florum, Verbascum phoeniceum , Euphorbia seguieriana , Silene wolgensis h Ap.)* 

HexoTopwe accounauHH sthx CTenen npeACTaBJiaiOT co6oii cpeAHioio CTaAHio nacT- 
6hluhoh anrpeccHH. 3to THnnaxoBo-nojibiHxoBafl, xoBbuixoBO-nojibiHxoBaa, TbipcoBo- 
nonbiHKOBaa h nojibiuxoBaa accounauHH. Bo Bcex 3HanHTe;ibHyK) ponb HipaeT nonyxyc- 
TapHHHek Artemisia austriaca. 

OjiopHCTHHecKHH cocTaB xoBbuixoBO-THnnaxoBoro coo6mecTBa ao noxcapa npnBeAeH 
b ja6n. 1. 

Bhaho, hto bhaoboh noTeHunaji coo6mecTBa He oneHb Bejinx. Hhcjio bhaob b 
coo6mecTBe xoneOneTCfl b npeAe/iax 21 — 24, a BHAOBaa HacbimeHHOCTb Ha 1 m 2 He 
npeBbiuiaeT 8 — 10 bhaob (pnc. 1). Han6o;iee o6hjich Tnnnax, Tonbxo y Hero OTMeneHa 
aOconiOTHaa MaxcHMajibnaa BCTpenaeMOCTb. K THnnaxy npHMeniHBaeTca xobwjiox, co3Aa- 
KDLLIHH KpynHOAepHOBHHHblii MHXpopeAbec}). HeXOTOpbie ero AepHOBHHbl, HanOAoOHe 
xonex, AOCTwraioT 30 cm b AHaM. (pwc. 1, 2). OcTanbHwe bhaw no o6hahio h hhcjichhocth 
He3HaHHTenbHbi (Ta6n. 1). TpaBOCTOH b uenoM HecoMXHyrbiH h HepaBHOMepubin H3-3a 
xpynHbix AepnoBHH xoBbmxa h THnnaxa. AcnexT xcenTOBaTO-OAHBxoBMH, mhoto bctouih. 
HaMenaioTca 3 apyca (pwc. 2): 1-h apyc, bwcotoh 50 — 60 cm, npeACTaBjieH eAHHHHHbiMH 
reHepaTHBHWMH no6eraMH Stipa lessingiana , He coMXHyT; 2-h apyc (20 — 25 cm) caMwfi 

npOAyKTHBHblH H XCH3HeCn0C06HbIH, OH npeACT3BJieH OoJlbUJHM XOAHHeCTBOM BHAOB 

{Festuca valesiaca , Artemisia austriaca , Limonium gmelinii , Erigeron canadensis h Ap.)* 
ero coMXHyrocTb 15 — 30 %; 3-h apyc, bbicotoh 5 — 7 cm, coctoht b ochobhom H3 
oAHOJieTHHxoB h oneHb pa3pex<eH. 

ripoexTHBHoe noxpwTHe TpaBOCToa cocTaBJiaeT 60 %, a hcthhhoc He npeBbiuiaeT 40 %. 
3aAepHeHHe hohbw no;iHoe h aobojibho nnoTHoe. Ectcctbchho, sto coctohhhc He 
CnOCo6CTByeT XOpomeMy B0306H0BJieHHK) H XCH3HCHHOCTH 60AblIIHHCTBa BHAOB paCTeHHH. 
flaxce 3AH<J)HxaTop coo6mecTBa Festuca valesiaca c MaxcHMajibHOH BCTpenaeMOCTbio h 
B bICOXHM 06HJIHeM AOCTBTOHHO yTHeTCH. ErO AepHOBHHbl HeBbICOXH (pHC. 2) H C He60Ab- 
iii hm xoAHnecTBOM reHepaTHBHbix no6eroB. CeMeHHoe B03o6HOBAeHHe OTcyrcTByeT. Ta- 
xobw xce 6wah xapaxTepncTHXH 3Toro coo6mecTBa h b 1997 r. 

B Ta6n. 2 npHBeAeHO onncaHHe, CAenaHHoe Ha cropeBiueM xoHType nepe3 toa nocne 
noxcapa. 

OnopHCTHHecxHH cocTaB coo6mecTBa 3HaHHTejibHO yBenHHeH. IloAaBAaiomee 6oAb- 
hihhctbo AepHOBHH THnnaxa (oxono 90 % H3 92 ynTeHHbix AepHOBHH) HanajiH BOCCTaHaB- 
AHBaTbCH. ripHMepHO nOJIOBHHa H3 HHX BOCCTBHOBHAaCb nOAHOCTbK), 25 — 30 % — nac- 
thhho, a 10 % (name sto Menxne AepHOBHHxn) (pnc. 3) coBepmeiiHo He BoccTaHOBHJincb. 
CneAOBaTeAbHO, Menxne h 6onee MonoAbie AepHOBHHbl THnnaxa He nepeHecnn noxcapa h 
uennxoM cropenn, a xopHeBbie chctcmw 6onee xpynHbix pacTeHHH (HecMOTpa Ha Bbiro- 
panne HaA3eMHbix nacTen) coxpaHHAH XH3Hecnoco6HOCTb h pacTeHHH npoaBHjiH axTHB- 
hwh pocT (pnc. 3). H3MepeHHa noxa3ajiH (pnc. 4), hto AHHeHHWH npnpocT BereTaTHBHbix 
no6eroB Ha nonHocTbio BOCCTaHOBHBiiiHxca AepiiOBHHax THnnaxa cocTaBHji b cpeAHeM 
15—20 cm, a reHepaTHBHbix — 40 — 50 cm. OTMeneHO xopoinee reHepaTHBHoe pa 3 BHTHe 
h xcH3HeHHOCTb THnnaxa. no cpaBHeHHio c THnnaxoM 3HanHTenbHO xyxce BOCCTaHOBHnca 
xoBbinox {Stipa lessingiana). Eonee 80 % ero AepHOBHH cropenn nonHocTbio. 3to moxcho 
o6bHCHHTb TeM, HTO AepHOBHHbl XOBblJIXa, npHnOAHHTbie HaA nOBepXHOCTbK) nOHBbl Ha 
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TABJIHUA 1 

OjiopHCTHHecKHft cocTaB KOBbi/iKOBo-THnHaKOBoro coo6mecTBa ao noacapa, 
onHcaHHe 1 ot 25 VII 1996 


Bna 

06miHe 

IlpOGKTHB- 
hoc no- 

KpblTHG, % 

BbICOTa, CM 

ripMMHTHBHbie IIOJiyKyCTapHHHKH 




Artemisia austriaca 

sol. ? 

< 1 

18-22 

MHorojieTHHe TpaBbi 




Festuca valesiaca 

COp.3 

30-35 

8 

22-30 

Stipa lessingiana 

cop. 

10-15 

20 

60 

S. capiilata 

sol. 

< 1 

14 

Poa bulbosa 

sol. 

< 1 

5 

18 

P. stepposa 

sol. 

< 1 

8 

28 

Artemisia absinthium 

sol. 

< 1 

26 

Onosma polychromum 

un. 

< 1 

14-16 

38 

Verbascum phoeniceum 

sol. 

< 1 

1-6 

Limonium gmelinii 

sol. 

< 1 

32 

Lactuca tatarica 

sol. 

< 1 

34 

Tripleurospermum perforatum 

sol. 

< 1 

18 

ZlByjieTHHKH 




Erysimum canescens 

sol. 

< 1 

24 

Sisimbrium altissimum 

sol. 

< 1 

18-20 

OflHOJieTHHKM 




Lappula sp. 

sol. 

< 1 

12 

Alyssum turkestanicum 

sol. 

< 1 

8 

Androsace elongata 

sol. 

< 1 

1-6 

Bromus squarrosus 

sol. 

< 1 

16-18 

Dracocephalum thymiflorum 

sol. 

< 1 

16 

Atrip lex tatarica 

sol. 

< 1 

16 

Polygonum aviculare 

sol. 

< 1 

12-16 

Eremopyrum triticeum 

sol. 

< 1 

14 

Erigeron canadensis 

sol. 

< 1 

34 


IlpHMeHaHHC k t&Gji. 1 h 2. Han nepioft — BbicoTa BercTaTHBHbix no6eroB, noa nepToft — 
reHepaTHBHwx. 






TABJIHUA 2 

OjiopHCTHHecKMH cocTaB THnHaKOBoro coo6mecTBa, B03HHKiuero Ha Mede rapn 
nepe3 ro& nocjie noacapa (onncaHHe 2 ot 27 VII 1997) 


Baa 

OOHJiHe 

npoeKTHB- 
Hoe no- 
KpblTHe, % 

BbICOTa, CM 

ripHMHTHBHbie nojiyxycTapHHMKH 

Artemisia austriaca 

sol. 

< 1 

4—6 (npopocTKH) 

Tanacetum achilleifolium * 

sol. 

<c 1 

2—4 (npopocTKH) 

MHoro;ieTHHe TpaBbi 

Festuca valesiaca 

COp.3 

25-30 

16 

40-50 

Stipa lessingiana 

sol. 

< 1 

14 

Poa bulbosa 

un. 

+ 

3-4 

P. stepposa 

sol. 

< I 

24 

10 

22 

Agropyron cristatum * 

un. 

+ 

Elytrigia repens* 

sol. 

< 1 

22 

28 

Ornithogalum fisherianum * 

sol. 

< 1 

8 

Iris pumila * 

un. 

+ 

8 

Onosma polychromum 

un. 

+ 

10-12 

Tragopogon podoliens* 

sol. 

< 1 

14-16 

Limonium gmelinii 

sol. 

< 1 

45 

Verbascum phoeniceum 

sol. 

< 1 

7 

Eringium planum * 

sol. 

< 1 

48 

60 

Crepis sibirica * 

sol. 

< 1 

42 

Cirsium arvense* 

un. 

+ 

. 4 

Cirsium sp. 

un. 

+ 

4 

Lactuca tatarica 

sol. 

< 1 

34 

Tripleurospermum perforatum 

sol. 

< 1 

24 

Astragalus onobrychis* 

sp. 

1-3 

36 

A. testiculatus* 

sol. 

< 1 

10 

A. macropus* 

sol. 

< 1 

6-10 

Medicago falcata * 

sol. 

< 1 

16 

Trifolium pratense * 

sol. 

< 1 

6 

Thesium arvense* 

un. 

+ 

12-14 

Veronica sp. * 

sol. 

< 1 

8-10 

Artemisia absinthium 

un. 

+ 

6 (npopocTKH) 

flByjieTHHKH 




Sisimbrium altissimum 

sol. 

< 1 1 

26 

Erysimum canescens 

sol. 

< 1 

28 

OflHOJieTHHKM 

Eremopyrum triticeum 

sol. 

< 1 

16 

Erigeron canadensis 

sol. 

< 1 

28 

Polygonum aviculare 

sol. 

< 1 

26 

Atriplex tatarica 

sol. 

< 1 

15 

Androsace elongata 

sol. 

< 1 

. 6-8 

Bromus squarrosus 

un. 

+ l 

8-10 

Lappula sp. 

sol. 

< 1 

16 

Alyssum turkestanicum 

sol. 

< 1 

8 

Dracocephalum thymiflorum 

sol. 

< 1 

16 

npHMCHaHHe. * — BHabi, He BCTpenaBUiHecH Ha HeropeBiueM ynacTKe. 
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Phc. 1. ropH30HTajibHaa npoeKuna TpaBHHoro noKpoBa KOBbuiKOBo-THnnaKOBoro cooSmecTBa flo noxapa 

(mojib 1996 r., iuiomanica 1 m 2 ). 

1 — Festuca valesiaca , 2 — Stipa lessingiana, 3 — S. capillata, 4 — Artemisia austriaca, 5 — Alyssum turkestanicum, 
6 — Onosma polychroma, 7 — Limonium gmelinii, 8 — Dracocephalum thymiflorum, 9 — Verbascum phoeniceum, 10 — 

Poa stepposa. 


6 —8 cm, OKa3anHCb 6o/ibme noABepxceHbi onno. Oko/io 20 % aepHOBHH KOBbunca npoaB- 
jiflior cjia6bie npH3HaKH BoccTaHOBJieHHH, Ha hhx otmchchm eAHHHHHbie BereTaTHBHbie 
no6eni no 12—16 cm Bbic. (pwc. 3). YcTOHHHBbiMH k no)Kapy OKa3ajiwcb kophcbhluhbic, 
jiyKOBHHHbie h ceMeHa oflHo/ieTHHX pacTCHHH. Hx BexoxceeTb CTHMy^HpoBanacb oraeM. B 
uejioM bhaoboh cocTas coo6mecTBa (onncaHne 2) yBejiHHH/ica noHTH BaBoe no cpaBHCHHio 
c onncaHHeM 1 h cocTaBH/i 39 bhjiob. Ilpn 3 tom 3HaHHTejibHo yBejiHHH/wcb hhcjichhoctb 
h BCTpenaeMocTb oflHO/ieTHHKOB, hto, BepoHTHO, moxcho o6tHCHHTb o6HOBjieHHeM cy6cT- 
paTa. BwTOBaH HacbimeHHocTb Ha 1 m 2 cocTaBHJia 12—14 bhjiob (pwc. 3). AOcojnoTHaa 
BCTpenaeMOCTb oTMenena /wuib y THnnaxa xa k aoMHHaHTa. flpyrae bhabi no o6hjihio h 
HHCJ ieHHOCTH He3HaHHTeJlbHbI, (|)OpMHpyK)IHHHC5I TpaBOCTOH JlOBO/IbHO paBHOMCpHblH. 



Phc. 2. BepTHKajibHaa npoeKUHH TpaBaHoro noKpoBa KOBbuiKOBo-THnnaKOBoro cooSmccTBa ao noxapa 

(wiojib 1996 r.). 

1 — Festuca valesiaca, 2 — Stipa lessingiana, 3 — Artemisia austriaca, 4 — Androsace elongata. no BepTHKanbHOH 

OCH — BbICOTa pacTeHHH, CM. 
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Phc. 3. ropH30HTajibHaji npoeKUwa TpaBHHoro noKpoBa THnnaKOBoro cooOmecTaa Ha MecTe KOBbuiKOBO-THn- 
naKOBoro nepe3 roa noc;ie noxapa (Hio;ib 1997 r, iuiomaaica 1 m 2 ). 

/— 3 — aepHOBHHbi Festuca valesiaca (1 — noJiHOCTbio cropeBiuHe h HeBoccTaHOBHBWHeca, 2 — cropeBimie h wacTHWHO 
BOCCTaHOBHBUiHecji, 3 — noJiHOCTbio BOCCTaHOBHBUJHCca), 4 — noJiHOCTbio cropeBiuHe aepHOBHHbi Stipa lessingiana, 5 — 
OTaejibHO OTpacTaioiuHe no6erH S. lessingiana, 6 — Artemisia austriaca, 7 — Astragalus onobrychis, 8 — Alyssum turkesta- 
nicum, 9 — Tragopogon podoliense, 10 — Limonium gmelinii, 11 — Crepis sibirica, 12 — Medicago falcata, 13 — Andro- 

sace elongata. 


HaMHHaeTCH cTaHOB/ieHHe BepTHKajibHOH CTpyKTypbi (pnc. 4). IlpoeKTHBHoe noKpbiTHe 
noHBbi pacTeHHHMH cocTaBJiHeT He 6o/iee 30—40 %, 60 % — oOHaaceHHaa 3eMjia. 

HTaK, nocjie noxcapa Ha nepBoft ctbahh BoccTaHOBJieHHH HaOmonaeTCH CMeHa kobbui- 
KOBO-THnnaKOBOix) cooOmecTBa THnnaKOBbiM, 3HaHHTeJibH0 6onee OoraTbiM no BHflOBOMy 
codaBy (Ta6n. 2), c paBHOMepHOH CTpyKTypofi, xopomeH 5KH3HeHHocTbio, t. e. co bccmh 
npH3HaKaMH, cnocoScTByiomHMH o6pa30BaHHio 6onee npoayKTHBHoro cooSmecTBa. 

Mo)kho cnenaTb bbiboa, hto noxcap He 6bui KaTacTpocjjHHecKHM, HMen, CKopee, 
nojioxHTenbHbie nocjiexiCTBHfl. KoBbi/iKOBo-THnqaicoBoe cooOmecTBo noc/ie noxcapa* Ha 
HanajibHOH CTaanw npeo6pa30Bajiocb b mnnaKOBoe — HOBoe cooOmecTBo c apyrHM 
BHnOBbIM COCTaBOM, flpyrOH CTpyKTypOH H, HiaBHOe, ApyrHMH (})HT0UeH0TH4eCKHMH 
OTHOineHHHMH. BcneflCTBHe Bbixo^a H3 TpaBOCTOH cooflHcjwicaTopa Stipa lessingiana 
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Phc. 4. BepTHKajibHaa npoeKUHa TpaBflHoro noKpoBa THnnaKOBoro cooSmecTBa Ha MecTe KOBbuiKOBO-THnna- 

KOBoro nocne noxcapa (niojib 1997 r.). 

1 — Festuca valesiaca, 2 — Astragalus onobrychis, 3 — Artemisia austriaca, 4 — Stipa lessingiana. no BepTHK&nbHOH 

OCH — BbICOTa paCTCHHH, CM. 
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CHH3HJiacb KOHKypeHUHH, CHJibHo orpaHHHHBaBiuafl ynacTHe Apyrwx 3JiaKOB h pa3HOTpaBba, 
ycwjiHJiacb 3 < anc|)HKaTopHaH pojib THnnaxa, ocBo6oztHBiiiHecfl MecTa 6wcTpo 6 wjih 3aHHTbi 
HOBbIMH BHJXaMH H3 pa3HOTpaBbfl. TaK HaMaJICH npouecc CTaHOBJieHHH HOBOrO UeH03a. 
Bo3moxho, hto THnnaKOBoe coo6mecTBO — 3 to BpeMCHHan npoMexcyTOHHaa ctbahh, 
KOTopaa b CyaymeM BepHCTCH k KOBbuiKOBo-THnnaicoBOH. KaKHe-^w6o 3HanHTe;ibHbie 
BbiBo^bi ae/iaTb npexAeBpeMeHHo, ho yxce ceftnac moxcho ciea3aTb, hto oroHb He rpo3HT 
cymecTBOBaHHio cTenHOH pacTHTe/ibHocTH. CoBepuieHHo oneBHflHa Heo6xoaHMOCTb b 
npoAOJixceHHH nccjieaoBaHHH no H3yneHHio nnporeHHbix uhiuiob CTenn. 

ABTopbi BbipaxaiOT 6/iaroaapHOCTb B. H MwHypHHy (CapaTOBCKHH rocyaapcTBeHHbiii 
neAarorHnecKHH yHHBepcwTeT hm. K. C. OeaHHa) 3a noMomb b npoBeaeHHH nccneaoBa- 
hhh h KOHcynbTauHH no ({xnope. 

3KcneaHUH0HHbie HCCJieaoBaHHH npoBoanancb 3a cneT rpaHTa THIl «BHonorHHecKoe 
pa3Hoo6pa3He». 
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CaHKT-FIeTep6ypr 


SUMMARY 

The fire was not catastrophic for dry steppe in Saratov region. As a result of the fire, a Stipa 
lessingiana — Festuca valesiaca community was succeeded by a Festuca valesiaca community. The 
general idea is that the existence of the steppe vegetation is not threatend with the fire. A new 
community has been generated which had rich species composition, different structure and other 
phitocoenotic relations. Competitive capacity of Festuca valesiaca becomes stronger. The free places 
became occupied by the species of xerophytic forbs. 
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Eot. acypH., 2000 r., t. 85, Ns 


© K. O. XMejiee, JI. H. CKOJib3HeBa 

COCTOHHHE UOUYJmU}m SCHIVERECKIA PODOLICA (BRASSICACEAE) 
HA H3BECTHHKAX CEBEPA CPEflHEPYCCKOH B03BbIIHEHH0CTH 

K. F. KHMELEV, L. N. SCOLSNEVA. THE STATE OF THE POPULATIONS OF SCHIVERECKIA PODOLICA 
{BRASSICACEAE) ON THE LIMESTONES OF THE NORTH OF THE CENTRAL RUSSIAN UPLAND 


npHBejieHfei CBejieHHJi o pacnpocTpaHeHHH peaicoro pejiHKTOBoro BH,aa Schivereckia podolica Ha TeppHTopwa 
H3BecTHJiKOBoro ceBepa CpejQHepyccKOH B03BbimeHH0CTH. C yneTOM ochobhmx nonyjwiiHOHHbix xapaKTepHCTHK 
(B03pacTHbix cneKTpoB, miomanH h hjiothocth) aHarw3HpyeTCJi coctohhhc BHxia. BbwejieHbi MecTOoGnTaHHa c 
OriTHMaJIbHblM, yflOB^eTBOpHTejIbHblM H KpHTHHeCKHM COCTOHHHeM BHfla. PeKOMeHflOBaHbl CneuwaJIbHbie Mepu 
oxpaHbi. 

KjiiOHeBbie c/ioBa: Schivereckia podolica , CpezmepyccKaa B03BbimeHH0CTb, nonyjiauHa. 

Schivereckia podolica L. — pezucnn, pejiHKTOBbiH bha cpeflHepyccxofi c})/iopbi, 3aHe- 
cchhmh b KpacHyio KHHiy CCCP h HyxAaiomHHCH b CTporoH oxpaHe. B npeae/iax 
ccBCpHOH h 3 bccthbkoboh HacTH apeajia S. podolica BCTpenaeTCH b 6 accefiHe HHXcHero 
TeneHHH p. BbiCTpoft Cochm h b conpeae/ibHbix nacTax ziojiHHbi p. floH. 

HcxoflHbiMH ^aHHbiMH ju iH onpeae/ieHHH coBpeMeHHoro coctohhhh BHfla nocjiyxcnjiH 
MaTepwajibi rep6apwH 3anoBeflHHKa «rajiHHba ropa», a Taxxce CBeaeHHH 06 apeajie BH^a, 
ony6;iHKOBaHHbie b p*me pa6oT (BwHorpaflOB, TojiHUbiH, 1950, 1954, 1956, 1960; 
TojiHUbiH, 1956; BwHorpa^oB h ip., 1960; Ka3aKOBa, 1984). llo yxa3aHHbiM HCTOHHHKaM 
6buin OTMeneHbi c/ieayioiuHe MecTOHaxoameHHH S. podolica : /leBbiii 6eper p. EbiCTpaa 
CocHa — Mexcay r. E/ieu h ycTbeM p. llajibHa, Mexmy cejiaMH Tajiwua h CyBopoBKa, Mexcay 
ycTbeM oBpara KopbiTHoe h c. 3acoceHKa; npaBbift w jieBbiH 6eperp. Boproji, 1 jieBbiii 6eper 
p. llajibHa; npaBbiH 6eper p. Ebicrpafl CocHa — b oxpecTHOCTax jx . CaxapoBKH, nor y 
CaxapoBKH; npaBbiH 6eper p. floH — yponniue CoKOJibCKaa ropa, yponnine TajiHHbH ropa; 
AOJiHHa p. Henepa; JieBbiii 6eper p. floH — yponniue floKTopoBa ropa, yponniue Mopo30Ba 
ropa; npaBbiH 6epef 6ajiKH Cyxaa JlyOHa. 

FIoBTopHoe o6c/ieaoBaHHe 3toh nacTH apeajia noica3ajio, hto 3a npomefliiiee BpeMH 
npoH3ouuiH HexoTopbie H3MeHeHHH. B 2 TOHKa apeajia uiHBepeKHH Hcne3na: Meacay 
Ejibuom h ycTbeM flajibHbi (BCJieacTBHe pa3pa6oTKH 3aecb xapbepa) h b 3anoBeaHOM 
ypOMHme «BbIKOBa HIefl» (BC/ieACTBHe H3MeHCHHJI (|)HTOUeHOTHHeCKOH o6CTaHOBKH). 

B oTnejibHbix TOHKax apeana n^omajiH, 3aHHTbie wHBepexHeH, 3aMCTH0 coKpaTHJincb. 
Tax, b jaojiHHe p. Henepa uiHBepeKH# 6bi/ia H3BecTHa b 3 TOMxax: Hnxce c. BapBapoBxa, 
npoTHB c. IlHcapeBKa (c. AjieKcaHApoBxa) wye. JlnnoBxa. B HacToamee BpcMB niHBepe- 
KHH OCTaJiaCb JlHLLIb B OAHOM M6CTC — MOK^y Ce/iaMH BaCHJIbeBKa H JIwnOBKa. flpHHHHOH 
coxpameHHfl nnoiuaAen brjihctch cwjibHbiH aHTponoreHHbin npecc, xapaKTepHbift juisi 
6ajiKH Henepa. Bajixa hhtchchbho nocemaeTca xchtcjihmh 6nH3Jie)KamHx cen, TaM 
BbinacaeTCH ckot, ctpohtch Aann. B ypoHHme floxTopoBa ropa H3 yxa3aHHbix M. B. Ka- 
3aKOBOH (1984) HCCKOJIbKHX COT KBa^paTHblX MCTpOB nOny^HUHH IUHBCpeKHH B y^OBJieT- 
BOpHTeJIbHOM COCTOHHHH HaXOARTCH ^HUIb HCCKOJlbKO fleCRTKOB KBa^paTHblX MeTpOB, 
npnypOMeHHblX K OTKpbITbIM H3BCCTHHKOBbIM o6Ha)KeHHHM. Ha 3aaepHOBaHHOM CKJIOHe 
ypoHHma Mexc^y BbixoziaMH H3BecTHRxa uiHBepeKHH BCTpenaeTCR OT^ejibHbiMH 3K3eMn^H- 
paMH b KpaiiHc ymeTeHHOM coctohhhh. CoKpamaiOTCH niipmaw uihbcpckhh b aojihhc 

р. Boproji BCJiejiCTBHe 3apacTaHHH ckjiohob AepeBbHMH: Tilia cordata, 2 Quercus robur , 
Malus praecox, Pyrus communis , Acer tataricum , Sorbus aucuparia h ap. B OTflejibHbix 
TOHKax flOJiHHbi bha yxe He OTMenaeTCH. Ha npaBOM 6epery — sto Jiec b 1 km Bbirne 

с. Ph 6 hhkh, oBpar Hwxce XaMOBCKOH MejibHHUbi; Ha jieBOM 6epery — ^ec Hwxce ct. Ka3axw 
h y c. flepHOBKa. CymecTBeHHo coKpaTHJiHCb njiomajiH nony^HUHH Ha jicbom 6epery 
p. BbiCTpaa CocHa, b 1 kmk BocToxy ot c. Tajiwua, me Taxxe 6bui pa3pa6oTaH xapbep. 


1 B jio;iHHe Boprojia Gbuio h 3 bcctho 11 Tonex HaxoxyieHHJi Btma. 

2 JIaTHHCKHe Ha3BaHHH AaHbi no C. K. MepenaHOBy. 
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XapaKTepHCTHKa ueHononyjiauHH Schivereckia podolica 



yaacTHe oco6en, % 

mio- 

maab, 

M 2 

ITjiot- 

HnaeKc 

B03paCT- 

HOCTH 

MecTOHaxojtcaeHHe 

mojiohux 

reHepa¬ 

THBHbix 

CTapbix 

BereTa¬ 

THBHbix 

HOCTb 

Ha 1 m 2 , 
HIT. 

ypoHHme TajiHHba ropa 

53.4 

40.4 

6.2 

3600 

17.6 

0.2736 

YpoHHme CoKOJibCKaa ropa 

22.5 

57.8 

19.8 

3900 

12.9 

0.5031 

HH30BbH p. CocHa 

19.9 

57.5 

22.6 

4500 

6.8 

0.5347 

JlojiHHa p. Bopro/i: 

ypoHHme Hama (jieBbifi 6eper) 

26.2 

49.5 

24.3 

860 

5.2 

0.5140 

ypoHHme Boprojibcxoe 

8.3 

68.2 

23.6 

218 

6.1 

0.5742 

ypoHHme Bopohob KaMeHb 

9.1 

68.9 

21.8 

120 

5.8 

0.6224 

JleBoGepexcbe p. FlaabHa 

40.4 

33.8 

25.9 

1100 

6.9 

0.4384 

P. BbiCTpaa CocHa, oxp. Ca- 

30.4 

35.3 

34.3 

52 

10.5 

0.5485 

XapOBKM 

OBpar BopOHeu 

8.6 

61.6 

29.8 

49 

5.6 

0.6725 

floaHHa p. Heaepa 

21.5 

60.3 

18.2 

124 

8.5 

0.4916 

ypoHHme /loKTopOBa ropa 

31.2 

52.6 

16.2 

53 

9.3 

0.4123 

ypoanme Mopo30Ba ropa 

10.2 

52.0 

37.8 

1270 

9.5 

0.6586 

Eaaxa Cyxaa Jly6Ha 

50.9 

43.4 

5.7 

6.5 

13.3 

0.2913 


CaMbie KpynHbie nony/iaunn Schivereckia podolica n/iomaAbio b HecKO/ibKo tbichh 
KBa^paTHbix MeTpoB HaxoflflTca b ypoHHmax TajiHHbH ropa, CoKOJibcicaa ropa h Ha jicbom 
6 epery p. BbiCTpaa CocHa Meacay ycTbeM OBpara KopbiTHoe h c. 3acoceHKa. AHanw 3 
ocHOBHbix xapaKTepwcTHK nony/iauHH (cm. TafrjiHuy) noica3aji, hto Han 6 o;iee 6 /iaronpH- 
HTHbie ycjiOBHH ajih pa 3 BHTHB S. podolica cjioacn/iHCb b 3 anoBeAHOM yponniue rajiHHba 
ropa. 3aecb b B03pa£TH0M cneKTpe npeo 6 ;iaAaK)T npopocTKH, lOBeHHjibHbie oco6h h 
cpe^HeBOspacTHbie reHepaTHBHbie, hto cBHfleiejibCTByeT 06 ycTOHHHBOM nojioxceHHH BH^a. 
M xoth nepBbiw MaxcHMyM, ohcbhaho, hocht BpcMCHHbiH xapaKTep, npeo 6 jia^aHHe 
cpeAHeB03pacTHbix oco 6 eii npw bbicokoh hhc/ichhocth mo/ioabix (p —v) (54.3 %) yxa 3 bi- 
BaeT Ha 6 /iaronpnaTHbie ycjioBHH ajib B03o6HOB/ieHHH BHAa. ripw o 6 meM yaoBJieTBopHTe/ib- 
HOM COCTOHHHH S. podolica B A&HHOM ypOHHme CJieAyeT OTMCTHTb, HTO B OT^eJIbHblX 
MeCTOo 6 HTaHHHX COCTOHHHe BHfla HCy/lOBJieTBOpHTeJIbHO. 3AeCb BCJie^CTBHe 3apaCTaHHH 
CKaJI ApeBeCHO-KyCTapHHKOBbIMH BH^aMH H CHJlbHOrO 3BTCHCHHB S. podolica pa 3 BHBaCTCB 
c;ia 6 o h nyBCTByeT ce 6 a yraeTeHHo. B B03pacTH0M cneKTpe npeo 6 ;iaAaK)T cy 6 ceHHjibHbie 
h ceHHJibHbie oco6h. YnacTwe mojioamx oco 6 eH MHHHMajibHo (5.2—7.0 %). 06maa 
njioma^b Taxnx MecTooOwTaHHH okojio 800 m 2 , hto cocTaBjiaeT noHTH 1/4 ot Bcex 
nnomaAefi, 3aHHTbix bhaom Ha rajiHHbew rope. Ha cxjioHax ynacTKOB TajiHHbeH ropbi (b 
HacToamee BpeMH cwjibHO 3 apocuiHX necoM), me paHee lUHBepeKHa oTMenanacb, hbmh OHa 
He oOHapyxeHa. 

B ypoHHme CoKOJibcicaa ropa h Ha cKajiax b HH30Bbax p. BbicTpaa CocHa Meamy ycTbeM 
OBpara KopbiTHoe h c. 3acoceHKa B03pacTHbie cnexTpbi ueHononyjiauHH no ynacTHio 
Mononbix^ renepaTHBHbix h crapbix BereTaTHBHbix ocoOeH OKa3ajincb AOCTaTOHHO 6 jih3kh 
(cm. TaOnHuy). B 3 thx ueHononyjiauHax oTMeneHo npn6nH3HTenbH0 paBHoe ynacTne 
MOJioflbix h CTapbix BereTaTHBHbix ocoOeft npH bmcokoh Aone reHepaTHBHbix (58 %). 
npHHHMaa bo BHHMaHHe 3HaneHHe HHAexca B03pacTH0CTH — 0.5, moxho npeflnojioacHTb, 
hto b HacToamee BpeMa b sthx Tonxax apeana ueHononynauHH bha& HaxoAflTca b 
OTHOCHTejibHo ctbOhjibhom cocToaHHH. TpyAHOAoerynHOCTb MecTOHaxoxjaeHHH cnocoS- 
CTByeT coxpaHeHHio 3Aecb uiHBepeKHH. CneAyeT Jiniub 3aMeTHTb, hto b HH30Bbax p. Ebic- 
Tpaa CocHa omymaeTca 6ojiee cwjibHoe aHTponoreHHoe B03AeficTBHe: BbiacHraeTca yi 
BbiKauiHBaeTca nnaTO, b HenocpeACTBeHHOH 6 jih30Cth k KopeHHOMy 6epeiy pacnonoxeHa 
rpyHTOBaa Aopora, b HHacHefi nacTH CKJiona OTMeneHbi cneAM 3a6pomeHHbix KaMeHOJiOMeH. 
Bo3mo)kho, BcneACTBwe sthx npwHHH nnoTHOCTb ueHononyjiauHH Ha p. BbiCTpaa CocHa b 
2 pa3a MeHbuie TaxoBOH Ha Coxojibcxoft rope. 
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ropa 3 Zio MeHbiiiHe njioiuajm (49— 53 m 2 ) S. podolica 3 aHHMaeT Ha npaBoOepexcbe 
p. Ebicrpaa CocHa — loxcHee c. CaxapoBKa, Ha p. BopoHeu h b yponniue floKTopoBa ropa. 
B OKpecTHocTHx c. CaxapoBKa b B03pacTH0M cneKTpe npeo 6 jia,aaK)T b ojiHHaKOBOH 
nponopuHH CTapwe reHepaTHBHbie h cy 6 ceHHJibHbie oco 6 h. YHacTwe ocTajibHbix B03pacr- 
Hbix rpynn He3HaHHTe;ibHo. flajibHefiuiee pa3BHTHe ueHononyjumHH MoxceT CKJiaflbiBaTbca 
cJieAyiomHM o6pa30M: ec;iH HMeiomeeca 3,aecb noKOJieHHe 3anaTKOB peajiH3yeT HOByio 
BOJiHy bo3o6hobjichhh, BHfl 6 yaeT ycneuiHo cymecTBOBaTb; ec/w 3Toro He 6 yaeT, to 
B 03pacTH0H cneKTp npHMeT npaBOCTopoHHHH xapaKTep h nojioaceHHe S. podolica 6 yaeT 
HeycTOHHHBbiM. C yneTOM aHTponoreHHbix B03,aeHCTBHH, BbixcnraHHa h nporoHa ckotb b 
HH)KHeH HBCTH CKJlOHa B03M05KCH BTOpOH BapHaHT. 

B oBpare BopoHeu jioxajibHbie ueHononyjiHUHH S. podolica cocpeflOToneHbi b 2 tom- 
xax, Ha He 6 o/ibiiiHx no nnomajiH (4— 16 m 2 ) Bbixoziax H3BecTHHKa: Ha npaBOM 6 epery 
p. BopoHeu b 0.5 — 1 km Bbirne cjihhhhji jx Byx bopohuobckhx OBparoB h HanpoTHB HCToxa 
p. BopoHeu. Ha sthx ynacneax hhtchchbho BbinacaeTca ckot. BBHjjy He3HaHHT'e/ibHbix 
pa 3 MepoB ynacTKOB cymecTBOBaHHe S. podolica b jiaHHOM MecTe HaxojmTca noji yrpo30H. 06 
3 tom cBH^eTenbCTByeT Taxxce B03pacTH0H cneKTp, b kotopom npeoOnaaaioT CTapbie reHepa¬ 
THBHbie h cy 6 ceHnnbHbie oco 6 h, h 6 ojibmoe 3HaneHHe nnaeKca B03pacTHOCTH (cm. Ta 6 nnuy). 

B ypoHHine floKTopoBa ropa ueHononyjiauHH S. podolica npnypoHeHbi k k»khoh 
oKpaHHe HHXCHeft nacTH CKJlOHa. UlHBepeKHH cocpeflOToneHa 3flecb b 11 tohkbx He6onb- 
iiiHx no nnomajm Bbixoaax H3BecTHHKa, pacno/ioaceHHbix Ha paccTOHHHH 2 — 15 m jipyr 
ot apyra. B B03pacTH0M cneKTpe npeoOjiaaaioT MOJioflbie h CTapbie reHepaTHBHbie oco 6 h, 
Ha flojno nozipocTa npnxoaHTCH 31.2 %. YnacTne CTapbix BereTaTHBHbix oco6en He3HaHH- 
TeJlbHO. B HaCTOHIUHH MOMeHT COCTOHHHe UeHOnonyjIHUHH Ha H3BeCTHHKOBbIX BbIXOflaX 
BnonHe ynoBJieTBOpHTeJibHO. Ha CKJioHe, 3aaepHOBaHHOM KpynHOTpaBbeM ( Seseli libanotis , 
Salvia verticillata, Elytrigia intermedia , Scutellaria supina , Phlomis tuberosa h ap.), 
uiHBepeKHH npaKTHnecKH Hcne3na. HaMeTHBiunncH npouecc 3apacTaHHH CKJlOHa KycTap- 
HHKaMH h npnypoHeHHOCTb ueHononyjiauHH k hhxchch nacTH CKJlOHa, me perynapHO 
nporoHHeTCH ckot, Moiyr b jiajibHeHiiieM npHBecTH k KpnTHHecKOMy nojioxceHHio BHjja b 
3TOM ypOHHme. 

Ha p. Henepa oTMeneHa aHajiorHHHaa npnypoHeHHOCTb BH^a k He 6 o;ibiiiHM no nno- 
ma^H BbixoaaM H 3 BecTHHKa (9 noKanbHbix ToneK oSmeft miomaabio ot 0.25 xxo 15 m 2 ). 
HHTeHCHBHaa aHTponoreHHa^ Harpy3Ka, npeo 6 jiaaaHHe b B03pacTH0M cneKTpe CTapbix 
reHepaTHBHbix ocoSeft c MHHHMajibHbiM ynacTHeM MOJiozibix C03flaeT HenocpeacTBeHHyio 
yrpo3y cymecTBOBaHHH BHjia. 

B AonHHe p. Boproji hbmh oTMeneHo 5 JiOKajibHbix tohck HaxoxmeHHH BH^a. Ilo 
neBOMy 6 epeiy Ha CKajiax b yponniue Hama, Ha cKanax b Jiecy Hnxce c. flepHOBKa, no 
npaBOMy 6 epery nepea yponnmeM Hama, Ha CKanax yponnm Bopohob KaMeHb h 
B oprojibCKoe. B ypoHHme Hama Schivereckia podolica npoH 3 pacTaeT Ha CKajiax njio- 
maabio 300—500 m 2 , b hhxchch nacTH CHJibHO 3 apocmnx necoM (okojio 70 %). B B03pacT- 
hom cneKTpe ueHononyjiauHH npeo 6 jiajiaK)T CTapbie reHepaTHBHbie h cy 6 ceHHJibHbie 
oco6h; Ha OTjieJibHbix, xoporno ocBemeHHbix CKanax — cpejiHeB03pacTHbie reHepaTHBHbie. 
Ha oTKpbiTbix ynacTKax CKaji Ha aojiio lOBeHHJibHbix h HMMaTypHbix oco 6 efi npnxojiHTCB 
oKono 16 %, a b hhxchch, 3aTeHeHHOH nacTH — 9—14 %. 3th jiaHHbie cBHAeTenbCTByioT 
o tom, hto 3 aTeHeHne He hbjihctch npenHTCTBneM jy ih npopacTaHHH ceMHH uiHBepeKHH. 
TaK, Ha p. llajibHa b ycjioBHHX 3aTeHeHHH Ha aojiio Monojibix ocoSeft npnxojiHTCH jx o 30 %, 
ho b flajibHenmeM OojibmHHCTBo H 3 hhx He aocTHraeT no;ioB03pejioro coctohhhh. Ha 
cKJioHax, 3apocuiHx necoM, b B03pacTHOM cneKTpe Macro nonHocTbio oTcyrcTByioT 
reHepaTHBHbie oco6h. 

B ypoHHmax BopronbCKoe h Bopohob KaMeHb MaKCHMyM b B03pacTHOM cneKTpe 
npnxoAHTCH Ha cpejiHeB03pacTHbie h CTapbie reHepaTHBHbie oco 6 h. Ha Sojibrneii MacTH 
wiomaaeft b ypoHHme Bopohob KaMeHb npeoSjiaaaioT ueHononynnuHH c npaBocTopoHHHM 
cneKTpoM, nonoxceHHe BHjxa CMemaeTCH b He 6 jiaronpHHTHyio CTopoHy. 

Ha p. FlajibHa ueHononynHUHH S. podolica TaKxce npHyponeHbi k H3BecTHHKOBbni 
cKajiaM njiomaflbio 180 — 300 m 2 . Bo 3 pacTHOH cneKTp npeflCTaBJieH jujyBepiiiHHHOH kphbo* 
c MaKCHMyMOM Ha HMMaTypHbix h cy 6 ceHHnbHbix oco 6 »x. IlpeoSnajiaHHe HMMaTypHbix 
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Bo3pacTHbie cneKTpw nonyjiauHH Schivereckia podolica b h3bccthjikoboh nacTH apeajia. 

MecTOHaxoxaeHtu nonyjumHfi: 1 — yponmue BopoHeu; 2 — ycTbe p. CocHa; 3 — ypoHHme Bopohob KaMeHb; 4 — p. Bop ron, 
ypoHHiue BoprojibCKoe; 5 — p. Henepa; 6 — yponmiie Mopo30Ba ropa; 7 — yponniue CoieojibCKafl ropa; 8 — yponmue 
JIoKTopoBa ropa; 9 — p. BoproJi, yposmue Hama; 10 — p. CocHa, oicp. a. CaxapoBKa; 11 — p. IlanbHa; 12 — 6anica Cyxaa 
Jly6Ha; 13 — yponmue ranHHwi ropa. Ilo ropH30HTanbH0H och — B03pacTHMe coctobhhji ip — npopocTKH, j — lOBeHHJibHbie, 
im — HMMaTypHbie, v — BereTaTHBHwe, g\ — g 3 — reHepaTHBHbie, ss — cyfceHHJibHbie, s — ceHunbHbie pacTCHHa); no Bep- 

THKanbHOH OCH — KOHHHCCTBO OCOfeft, %. 


oco6eft CBM^eTejibCTByeT 06 ycneuiHOM B03o6HOBJieHHH BHjia, ho b cbh3h c naymHM 
npoueccoM 3apacTaHHH cKaji moxcho npezinojioxcHTb, hto ocHOBHaa Macca HMMaTypHbix 
oco6en Tax h He flocTHineT reHepaTHBHoro coctobhhh. ripeo6.naflaHHe cy6ceHHjibHbix 
oco6en CBHjieTejibCTByeT o tom, hto Ha stom ynacTKe coctohhhc BH,aa CMemaeTca b 
perpeccHBHyio CTopoHy. 

B ypoHHme Mopo30Ba ropa Ha 6ojibiueH nacTH 3aHHMaeMOH uiHBepeKHeH TeppwTopHH 
cocTOHHne BHfla HeyaoBJieTBopHTeJibHO. B B03pacTH0M cneKTpe npeo6jiaflaioT cTapbie 
reHepaTHBHbie h cy6ceHH;ibHbie oco6h. Bo3o6HOBJieHne BHfla oTMeneHo Ha He6ojibiuHX no 
njioma/iH (b uenoM okojio 30 m 2 ) otkpwtwx Bwxoaax H3BecTHHica. Ha 3aaepHOBaHHwx 
CKJiOHax c npeo6/ia,aaHHeM Poa angustifolia , Bromopsis inermis , Dactylis glomerata 
B03o6HOBjieHHe BHjja cHJibHo ocnaOneHO. B B03pacTH0M cneKTpe nojiHocTbio OTcyrcTByiOT 
npopocTKH h lOBeHHJibHbie oco6h. KpoMe Toro, HaOmo^aeTCH yBejinneHne anHTe;ibHOCTH 
HMMaTypHOTO H BHprHHHJlbHOrO COCTOHHHH, HTO CBHfleTCJIbCTByeT 0 SaMe^eHHblX TeMnaX 
pa3BHTHH ueHononynHUHH. 

HeOojibiuaH (HecKO/ibKo KBajjpaTHbix MeTpOB) ueHononyjiauHH uiHBepeKHH HaxoAHTCH 
b 6ajiKe Cyxaa JlyOHa. B B03pacTH0M cneKTpe npeoOnaflaioT lOBeHHJibHbie h cpeflHeB03- 
pacTHbie reHepaTHBHbie oco6h, hto roBopHT o cymecTBOBaHHH 3,aecb HeKoma OojibiueH no 
nnomaOT ueHononyjiauHH. Ha sto yKa3biBaiOT h 6onee paHHne HCCJieflQBaHHH apyrax 
aBTopoB (BHHorpa^oB, TonHUbiH, 1960; Ka3axoBa, 1984). 

ripn o6meM pa3HOo6pa3HH B03pacTHwx cneKTpOB b npejjejiax apeajia (cm. pncyHOK) 
Bee ohh cboabtch k 3 TnnaMi c npeo6jia,aaHHeM b B03pacTH0M cneKTpe cpeflHeB03pacTHbix 
reHepaTHBHbix, CTapbix reHepaTHBHbix h cyOceHHJibHbix oco6efi cobmcctho c HMMaTyp- 
HblMH. 

B nepBOM THne BbmeneHbi oAHOBepiUHHHbie cneKTpw (0.8 %) h flByBepuiHHHwe, b 
KOT opwx KpoMe cpeAHeB03pacTHbix oco6eft npeoSna^aeT KaKaH-jin6o rpynna noapocTa 
(23.6 %). Bo BTopoM THne Ha flonio oflHOBepmHHHwx cneKTpoB npnxoflHTCH 34.3 % h 
flByBepuiHHHbix — 34.4 %. TpeTHH THn B03pacTHbix cneKTpoB cocTaBJiaeT 6.9 %. 

Bo3pacTHbie cneKTpw c npeo6na,aaHHeM CTapwx reHepaTHBHbix h cy6ceHHJibHbix 
oco6en xapaKTepHbi jyia ueHononyjwuHH Ha CHJibHo 3a,aepHOBaHHbix h 3apocuiHX flpeBec- 
HO-KyCTapHHKOBbIMH BHflaMH CKJIOHaX H CKaJiaX. Ha OTKpWTWX CKajiaX B B03paCTH0M 
cneKTpe npeo6na^aioT cpeflHeB03pacTHwe reHepaTHBHbie oco 6 h c MaKCHMajibHWM hhcjiom 
reHepaTHBHbix noOeroB. B 3 bbhchmocth ot ycjiOBHH ocBemeHHH MeHaeTca h nnoTHocTb 
ueHononynnuHH (c 2.1 jxo 18.4). 
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B HacToamee BpeMa Ha TeppHTopHH «H3BecTH5ncoBoro» ceBepa Cpe^HepyccKOH bo3- 
BbimeHHOCTH npeodnaflaiOT ueHononyjnmHH c npaBOCTopoHHHM B03pacTHbiM cneiopoM 
(npw AOCTaTOHHO bwcokom ynacTHH noapocTa). riojio^ceHHe BHXta noKa He Bbi3biBaeT 
onaceHHH. Ho b oxaeJibHbix TOHKax apeajia niHBepeKHJi HaxoAHTCH b KpHTHHecKOM 
coctobhhh: 3to p. Henepa, OBpar Bopcmeu, ypoHHme Mopo30Ba ropa, p. Boproji — 
npaBbifi 6eper, ypoHHme Hama, nee HHxce c. flepHOBKa, ypoHHme Bopohob KaMeHb. 

B nocjieOTee BpeMB b CHJiy ecTecTBeH h bix npHHHH 3HaHHTejibHO cy3Hjica imana30H 
npHeMjieMbix juih BHfla SKOJionmecKHX ycjiOBHH. B H3BecTHBKOBOH nacTH apeana paHee 
LUHBepeKHfl BCTpenajiacb no cxajiaM, no KycTapHHKOBbiM (b ochobhom cnHpefiHbiM) CTenaM 
h no HH3KOOCOHKOBbiM KaMeHHCTbiM CTenaM BMecTe c Potentilla tanaitica , Scutellaria 
chitrovo h HeKOTopbiMH npyrHMH BHflaMH (BHHorpa^oB, TonHUbiH, 1960), b HacToamee 
BpeMa uiHBepeKHK) oTjiHHaeT CTporaa npHyponeHHOCTb k OTKpbiTbiM H3BecTHaicaM, aaxce 
ecjiH hx nnoma^b He npeBbimaeT HecKOJibKHX KBaapaTHbix MeTpoB. BHe cxan, cpe^H 
CTenHbix ckjiohob (ypoHHuxa Mopo30Ba ropa, TajiHHba ropa, floKTopoBa ropa) coctohhhc 
ocTaBiiiHxca cj)parMeHTOB nonyjiauHH KpHTHHecKoe. TaKHM o6pa30M, ochobhhmh npHHH- 
HaMH, npHBoaamHMH k coKpameHHio apeajia Schivereckia podolica , aBJiaiOTca: 3apacTaHHe 
CKajl flpeBeCHO-KyCTapHHKOBblMH BHZiaMH, (J)OpMHpOBaHHe Ha CTenHbix CKJIOHaX COMKHy- 
tmx nnoTHOflepHOBHHHbix pacTHTejibHbix cooOmecTB, npaMoe h KOCBeHHoe aHTponoreH- 
HOe B03,aeHCTBHe. 

Hcxo,aa H3 3Toro, jyia coxpaHeHHa BHfla, BO-nepBbix, HeoGxoflHMa opraHH3auna 
cneunajibHoro pexcHMa oxpaHbi bo Bcex nyHKTax HaxoxcaeHHa BHfla. IIlHBepeKHa aBjiaeTca 
npHMepoM BHfla, nyTKO pearHpyiomero Ha aHTponoreHHbiH npecc, h rapaHTOM ee coxpaH- 
HOCTH MOXCeT 6bITb TOJIbKO 3anOBe,aHbIH peXCHM. BO-BTOpbIX, HeoGxOAHMO npOBe,aeHHe 
GHOTexHHHecKHx (BbipyOxa) MeponpHaTHH, CBB3aHHbix c oOecneneHneM ztocTaTOHHbix 
ycjiOBHH OCBemeHHOCTH. 
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SUMMARY 

The information about an area of a rare and relict species Schivereckia podolica L. grown on 
the limestone’s north of the Middle Russian Upland is given. The conditions of the species is analysed 
in view of its main population characteristics (age of spectra, areas and density). Habitats with 
optimal, satisfactory and critical conditions of the species are identified. The special measures of 
protection are recommended. 
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K BOIIPOCy O CTPYKTYPHOfl OPrAHH3AU;HH KPOHbl PINUS 
SYLVESTRIS ( PINACEAE) 

I. S. ANTONOVA, R. A. TER TER JAN. ON THE STRUCTURAL ORGANIZATION OF THE PINUS 

SYLVESTRIS CROWN 

PaccMOTpeHbi 3HKOHOM6pHOCTH pa3BHTHH aepeBa Pinus sylvestris KaK MHoroypOBHeBOH CHcreMu. BeTBbio 
CHHTaeTCH CHCTCMa ocefi, o6pa30BaHHaa b pe3y/ibTaTe pocra h pa3BHTH5i OTXOjwmeH ot ctbo/m Ookoboh och. B 
npe^ejiax xpoHbi cochw coBoxynHocTb bctbch HeojiHopojiHa h moxcct 6biTb nojxpa3aejieHa Ha 3 Twna. OOHapyxceHa 
3aBHCHMOCTb MOKJiy (|)a30H pOCTa CTBO/ia H THnOM BCTBH, HTO npHBOJlHT K H3MCHCHHK) COOTHOWeHHJI B6TBCH 
pa3Hbix thiiob b KpoHC c B03pacTOM aepeBa. 

K/noneBbie cjiOBa: jiepeBO, CTpyicrypa KpoHbi, Pinus sylvestris , pa3BHTHe bctbch, noOeroBbie CHCTeMbi, 
BJ1HBHHC Qpejlbl. 

ripoGneMa opraHH3auHM pacTeHHR KaK npocTpaHCTBeHHO-BpeMeHHOH MeTaMepHOH 
CHCTeMbi, cocToameii H3 noi^ropRiomHxcR 3JieMeHTOB pa3Horo ypoBHR h pa3HOH CTeneHH 
uejiocTHOCTH, b nocneAHee BpeMR bkthbho pa3pa6aTbiBaeTCR. 3aKOHOMepHOCTH MeTaMep- 
hoto CTpoeHHR pacTHTejibHoro opraHH3Ma h MoayjiH pa3Hbix ypoBHen c pa3JiHHHOH 
CTeneHbio noapoGHOCTH ocBemeHbi b paGoTax OTenecTBeHHbix h 3apy6e>KHbix nccjieAOBa- 
Teneii (XoxpRKOB, Ma3ypeHKO, 1968; TaTuyK, 1974, 1994; Halle, 1975, 1986; Ma3ypeHKO, 
Xoxprkob, 1977, 1991; Edelin, 1984; TaTuyK, IIIacJjpaHOBa, 1994, h ap.). 

IlpHHUHnbi opraHH3auHH noGeroBbix chctcm HenocpeacTBeHHbiM o6pa30M bjihriot Ha 
raGHTyc KOHKpeTHoro pacTeHHR, KOTopbiii RBjiaeTca pe3yjibTaTOM peajiH3auHH onpe.ae.rieH- 
hux, reHeTHHecKH oGycjiOBjieHHbix nporpaMM pocTa (Halle, 1975). H3BecTH0, hto oaHa h 
Ta xce apxHTeKTypHan MOAejib MoxceT cooTBeTCTBOBaTb pa3HbiM )KH3HeHHbiM (J)opMaM 
(Halle, Oldeman, 1970; Halle et al., 1978; HncTRKOBa, 1993; EyjiaHaa, 1993). B cbr3h 
c 3thm GojibiuoH HHTepec npeacTaBjiRioT pa3HOoGpa3Hbie HCCJieAOBaHHR opraHH3auHH 
noGeroBbix chctcm ocoGeii b pa3Hbix 3KOJiorHHecKHX ycnoBHRX h b pa3Hbix $a3ax 
OHToreHe3a (HcTOMHHa, 1993; IIIyjibKHHa, 1993; BojiKOBa, 1994; XCyKOBa, IIIecTaKOBa, 
1994; KoBHHeBa, 1994; HeaoceKO, 1994, h ap.). 

BoJIblUHHCTBO paGOT nOCBRmeHO HCCJieflOBaHHK) MOAyJieH HH3IIIHX nOpRAKOB (MeTaMe- 
poB, noGeroB h, peace, oceii), h coAepacaT onncaHHR hx thiiob, nepapxnn h npHHunnoB 
coBMecTHoro pocTa. FIoAoGHaa xapaKTepncTHKa noGeroBbix chctcm cocHbi oGbiKHOBeHHOH 
AaHa aBTopaMH b npeAbwyiAHX paGoTax (AHTOHOBa, TepTepRH, 1994, 1997). OflHaKO b 
jiHTepaType ao chx nop Mano ocBemeHbi npoGneMbi opraHH3auHH h conoAHHHeHHR 
MOflyjieH BbICLLIHX paHrOB, HX BJIHRHHR Ha BHeLUHHH TaGHTyC OCOGh H ero H3MeHeHHe BO 
BpeMeHH. 

flaHHaR paGoTa npecneAyeT uejib ocBeTHTb 3aKOHOMepHOCTH opraHH3auHH noGeroBbix 
CHCTeM Pinus sylvestris L. Ha ypoBHe chctcm oceii (BeTBeii) h hx bjihrhhc Ha raGHTyc 
OCOGh B pa3HbIX B03paCTHbIX COCTORHHRX H 3KOJIOrHHeCKHX yCJIOBHRX. IlOA pa3HbIMH 
ycjiOBHRMH b CTaTbe noApa3yMeBaiOTCR ycnoBHR npOH3pacTaHHR ocoGen cochbi oahhohho 
h b necHOM cooGmecTBe b pa3Hbix reorpac|)HHecKHX paiiOHax. 

KoHKpeTHbie 3a^aHH HccneAOBaHHa: 1) KjiaccHcJ)HUHpoBaTb coBOKynHOCTb oceBbix 
chctcm (BeTBeii), npeACTaBjieHHbix Ha AepeBbax cochm; 2) HccneAOBaTb pacnpeaejieHHe 
THnoB BeTBeii b KpoHe ocoGeii pa3Hbix B03pacTOB h hx pacnonoaceHHe no BbicoTe CTBOJia; 
3) conocTaBHTb npeACTaBjieHHOCTb b KpoHe BeTBeii pa3Horo THna c ee bhcuihhm bhaom b 
pa3HbIX B03paCTHbIX COCTORHHRX. 


MaTepnaji h MeTOAHKa 

HtoGm H3Ge)KaTb HeOAH03HaHHOCTH B nOHHMaHHH TepMHHOB, yKaRCeM, HTO B AaHHOH 
paGoTe BeTBbio CHHTaeTCR chctcmb oceii, B03HHKUiaR b pe3ynbTaTe pocTa h pa3BHTHR 
anHKajibHoii MepHCTeMbi nepBoii ot CTBona Gokoboh och (och 1-ro nopaAKa). BeTBb 
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paCCMaTpHBaeTCfl KaK CTpyXTypHblH 3JICMCHT KpOHbl, 06pa30BaHHbIH CHCTeMOH oceif, 
cKoppe^HpoBaHHbix b cBoeM coBMecTHOM pocTe. non ocbio onpeaejieHHoro nopaAxa 
noHHMaeTca jinHeimaa nocjieAOBaTejibHoCTb exceroAHbix npHpocTOB oahoh MepncTeMbi; 
noA no6eroM — nacTb och, pa3BHBiuaaca H3 iiohkh 3a oahh BereTauHOHHbin ce30H (uhxji 
pocTa). TaKHM o6pa30M, no6er b HarneM noHHMaHHH cooTBeTCTByeT 3JieMeHTapHOMy 
no6ery b noHHMaHHH H. A. rpyA3HHcxon (1959, 1960). Epaxn6jiacT He CHHTaeTca 
OT^e^bHbiM nopaAxoM BeTBJieHHa, a 3a no6er npn h hm aeTca ayxcn6jiacT. B auhhoh pa6oTe 
ctboji CHHTaeTca rjiaBHOH ocbio AepeBa, SoxoBaa ocb qt CTBona CHHTaeTca octio 1-ro 
nopaAxa bctbh, B03HHKaiomHe Ha Hen 6oxoBbie och — ochmh 2-ro nopaAxa h t. a. 

C6op MaTepnana npoBOAHJiH b 1995 h 1996 rr. Ha ioxchom 6epery OHHexoro 3ajiHBa 
(OKpeCTHOCTH T. CoCHOBblH Bop) H Ha KOpeHHOM 6epery p. MCTa (A. ToxapH JlK)6bITHH- 
cxoro p-Ha HoBropoACKon o6ji.). 

K/IHMaTHHeCKHe yCJlOBHH paHOHOB HCCaeflOBaHHa flOCTaTOHHO CHJIbHO pa3^HHaiOTCH no 
npoflonxcHTejibHOCTH 6e3Mopo3Horo nepnoAa (145 AHen Ana CocHOBoro Eopa h 125 AHew 
AJia JIioObiTHHCKoro p-Ha), cpeAHen TeMnepaType niojia (16.3 h 18.4 °C cootbctctbchho), 
KOAHHecTBy AHen h cyMMe TeMnepaTyp 3a nepHOA co cpeAHecyTOHHOH TeMnepaTypon Bbiuie 
5 °C (167 AHen, 1750 °C; 175 AHen, 2300 °C cooTBeTCTBeHHo), a Taxxce xojiHHecTBy 
ocaAKOB (ArpoKJiHMaTHHecKHH..., 1959, 1960; ArpoxjiHMaTHHecxne..., 1971, 1972). 

HccjieaoBajiH oco6h H3 ncxyccTBeHHbix HacaxcACHHH 20-, 40- h 60-jieTHero B03pacTa, 
npoH3pacTaiomHe Ha cyxHX necxax Ha MecTe Bbipy6neHHbix cochobbix necoB. IloHBbi 
paHOHOB HCcneAOBaHHa noACTHJiaiOTca anjnoBHanbHbiMH necxaMH h aBJiaiOTca necnaHbiMH 
noBepXHOCTHO-noA30AHCTbiMH. 3th noHBbi xapaKTepH3yiOTca He3HaHHTejibHon moia- 
HOCTbio npoc{)HAa (oxojio 40—60 cm), hto o6T>acHaeTca cjia6on HHTeHCHBHocTbio npouec- 
cob noHBoo6pa30BaHHa (ApHCTOBCxaa, 1980; TarapHHa h Ap., 1995). 

B MecTax oAHHOHHoro npoH3pacTaHHa AepeBbeB h b coMKHyTbix cocHOBbix HacaxcAe- 
Hnax xaxcAoro KJiacca B03pacTa onHCbiBann no oahoh npoOHon nnomaAH pa3MepoM 
400 m 2 . HacaxcAeHHa oahoix) KJiacca B03pacTa b pa3Hbix panoHax c6opa MaTepnana hmciot 
npHMepHO OAHHaKOByio rycTOTy cToaHHa ApeBocToa: 6150 — 6400 niT./ra AJia 20-jicthhx, 
2400—2650 iUT./ra Ana 40-jicthhx, 1200 — 1400 niT./ra AJia 60-jicthhx HacaacAeHnn b 
necHbix coo6mecTBax h 625 — 700 uiT./ra AJia 20-jicthhx, 375—425 mT./ra juia 40-jicthhx, 
150 — 200 uiT./ra juia 60-jicthhx HacaxcAeHHH npn oahhohhom npoH3pacTaHHH. 

Bee OAHOB03pacTHbie HacaxcAeHHa OTHocaTca k cxoahmm rpynnaM accouHauHH. JXna 
20-jicthhx cooSmecTB sto P. sylvestris 1 - Ciadina rangiferina - Calluna vulgaris, A^ia 
40-JieTHHX — P. sylvestris - Vaccinium myrtillus + Vaccinium vitis-idaea - Pleurozium 
schreberi, a Ana 60-jicthhx — P. sylvestris - Calluna vulgaris + Vaccinium myrtillus - 
Pleurozium shreberi. 

B npeAejiax xaxcAon npoOHon anomaAH no BbicoTe, AHaMeTpy CTBOjia Ha BbicoTe 1.3 m 
H CHMMeTpHHHOCTH pa3BHTHa KpOHbl Bbl6HpaJIH no 3 «rOCnOACTByiOlAHX» H 2 «yrHeTeH- 
hmx» AepeBa, y xoTopbix H3MepajiH JiHHeiiHbie npHpocTbi CTBOJia b BbicoTy. Pa3JiHHna 
«rocnoACTByiomHX» h «yrHeTeHHbix» oco6en Ha xaxcAOM ynacTxe npHBeAeHbi b Ta6ji. 1. 
C xaxcAoro AepeBa 6pajin no 5 BeTBen ioxchoh 3xcno3HUHH, pa3BHBaiomHxca H3 ochobhbix 
nonex MyTOBXH. Bctbh no CTBOJiy CHHMann CHH3y BBepx, c B03pacTHbiM HHTepsanoM b 
5 — 6 JieT, Bxjnonaa h cyxne. Bcero 6buio HCCJieAOBaHo 12 npoOHbix nnomaAen, 60 
AepeBbeB h 300 BeTBen cochm o6bixHOBeHHon. 

y BeTBen onpeAeJiajiH roA 3ajioxceHHa Ha CTBOJie, BejiHHHHy roAOBoro npnpocTa ocen 
b CM/roA, nepeBepiiiHHHBaHHe och 1-ro nopaAxa bctbh h cpeAHee hhcjio 6oxobmx ocen b 
MyTOBxe, o6pa30BaHHon ocbio 1-ro nopa^xa. 

Poct ocen paccMOTpeH HaMH b npeAbiAymen CTaTbe (AHTOHOBa, TepTepaH, 1997), rAe 
ccJjopMynHpoBaHbi ocHOBHbie 3Tanbi 3TOro npouecca y ocen pa3Hbix nopa^xoB h oTMeneHo 
H3MeHeHne xapaxTepa pocTa oceBbix o6pa30BaHHH b xoAe pa3BHTna bctbh h OHToreHe3a 
AepeBa. XapaxTep H3MeHeHna exceroAHbix npnpocTOB och c nojiHbiM Ha6opoM c{)a3 Ha3BaH 
HaMH «HopManbHbiM» xapaxTepoM pocTa ocen Pinus sylvestris. «HopManbHbin» pocT 


1 Ha 3 BaHHfl bhaob pacTeHHH npHBeaeHbi no CBoaxaM: HepenaHOB, 199 S (cocynncTbie); OxcHep, 1978 
(jiHinaHHHKH); HmaTOB, AcJ)OHHHa, 1992 (mxh). 
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TABJIHUA 1 

Pa3;iH4Hfl «rocnoacTByiomHx» h «yrHeTeHHbix» oco6eft Pinus sylvestris no BbicoTe 
H JJJIHHe OKpyXCHOCTH CTBOJia 


floKasaiejib 

Bo3pacT HacaxcaeHHa, Ad 

20 

40 

60 


UeH03 

Oahhohho 

UeH03 

Oahhohho 

UeH03 

bb 

OB 

OB 

BB 

mm** 

r y 


CoCHOBblft Bop 


Bbicoia CTBO¬ 

1.97 

1.12 

2.45 

1.56 

9.85 

6.93 

14.93 

10.76 

14.11 

13.27 

17.41 

Jia, M 

2.13 

1.03 

2.37 

1.78 

11.73 

7.45 

13.47 

11.63 

15.75 

11.33 

16.97 


1.84 


2.12 


8.51 


13.79 


14.86 


18.39 

fljiHHa oxpyxc- 

15.8 

8.7 

12.1 

5.4 

58.9 

37.3 

54.2 

48.9 

81.4 

64.3 

92.3 

HOCTH CTBO¬ 

18.4 

11.3 

10.6 

6.8 

66.4 

41.6 

62.1 

39.7 

102.8 

68.2 

89.9 

Jia, CM 

16.7 


16.8 


61.7 


78.7 


98.3 


120.8 


P. Mcia 


BbicoTa CTBO¬ 

2.53 

1.98 

1.87 

1.34 

9.67 

7.13 

13.17 

11.13 

15.33 

12.98 

19.71 

Jia, M 

2.81 

1.56 

1.64 

1.27 

11.95 

6.91 

14.89 

12.76 

15.71 

13.09 

18.67 


2.47 


2.01 


9.17 


15.01 


16.97 


17.98 

fljiHHa oxpyx- 

21.8 

13.7 

13.9 

8.7 

71.6 

54.3 

59.7 

43.4 

118.7 

82.9 

111.3 

NOCTH CTBO¬ 

25.3 

15.9 

16.7 

11.4 

69.3 

49.7 

68.3 

39.9 

112.9 

76.4 

98.7 

Jia, CM 

23.2 


18.3 


66.9 


62.9 


132.3 


131.9 


ripHMeMaHHe. YcJIOBHfl npOM3paCTaHMH OOAHHOHHO* — OAHHOHHO npOH3paCTaiOmne 0 C 06 h, «UeH03* — 
coMKHyTbie jiecHbie HacaacneHMa; Knacc oco6m: T — rocnoacTByioiUHe, Y — yrHcreHHbie. 

HanSonee othctjihbo moxcho HaGjnoaaTb y oceft 1-ro nopaaxa, aoMHHHpyioinHX b pa3BHTHH 
b cBoeft MyTOBKe, Ha pacTeHHax 45— 50-JieTHero B03pacTa. Oh HMeeT 5 $a3: 1) $ a3a 
HanajibHbix Majibix, cjia6o yBeJiHHHBaiomHXca npnpocTOB; 2) $ a3a pe3Ko yBeJiHHHBaiomHX- 
ca c xaxmbiM roaoM roflHHHbix npnpocTOB; 3) ^a3a MaxcHMajibHbix h cTa6H/ibHbix bo 
BpeMCHH npHpocTOB; 4) $ a3a pe3KO na^aiomHX c B03pacT0M och npnpocTOB; 5) $a3a 
Manbix, c/ia6o yMeHbmaiomHxca npHpocTOB (pwc. 1). 

IOiaccHCJ)HKauHK) BeTBeft npoBOflHJiH no xapaxTepy pocTa, npoaoJDXHTeJibHOCTH xch3hh 
och 1-ro nopaaxa, ee jiHHeftHbiM pa3MepaM, no xoJiHnecTBy o6pa30BaBiiiHxca 6oxobmx 
oceft 2-ro nopaaxa. HHTerpajibHbiM noxa3aTejieM 3thx napaMeipoB asnaeTca cyMMapHbift 
npHpocT oceft oflHoro nopaaxa 3a roa, KOTopbift aBJiaeTca (J)yHXUHeft ot Bcex Bbiiuenepe- 
HHCJieHHbix npH3HaxoB h paccHHTbiBaeTca no c{)opMyjie: 



J-o 


W np S| — cyMMapHbift npHpocT oceft i-Toro nopaaxa 3a ro n, — npHpocT j-Toft och 

i-Toro nopaaxa 3a roa. 


Phc. 1 . «HopMaabHbift» xapaxrcp p&sbhtha och. 

1 —5 — 4)a3M pocTa: 1 — $a3a He6oJiwuHx, cna6o yBCJTHHHBaio- 
LUHxca npHpocTOB, 2 — $a3a pe3Ko yaeJiHHHBaiomHxca c B03pac- 
tom npHpocTOB; 3 — 4>a3a MaxcHManbHUx h cTaOHJibHHx npnpo- 
ctob; 4 — $a3a pe3Ko yMeHbiuaioiiiHxc* npHpocTOB; 5 — 4>a3a 
MeoneHHo yMeHbiuaioiUHxc* npnpocTOB. no och a6cuHcc — B03- 
pacT och, JieT; no och opAHHaT — cxeronHbiH npHpocT och, cm. 



Ill 












Pe3yjibTaTbi 


BeTBb KaK CTpyKTypa bbabctcb pe3ynbTaT0M pa3BHTHB oceii pa3Hbix nopBAKOB. Och 
KaxcAoro nopBAKa xapaKTepH3yiOTCB MHoroHHcneHHOCTbio h onpeAeneHHbiMH 3aKOHOMep- 
hoctbmh CBoero pa3BHTHB. Ha BeTBH Pinus sylvestris npeoGnaAaioT och 2-ro h 3-ro 
nopBAKOB (MnHHHa, MypaTOB, 1974; MHHHHa, TpeTbBKOBa, 1983; Ahtohobb, TepTepBH, 
1997, h Ap.)- riosTOMy aab o6meii xapaKTepncTHKH pa3BHTHB BeTBeii aHajiH3 cyMMapHbix 
npHpocTOB 3a oahh roA oceii 1, 2 h 3-ro nopBAKOB nrpaeT KJuoMeByio poAb. 

CpaBHeHHe KpHBbix, OTpaxcaiouuix h3mchchhb exceroAHbix cyMMapHbix npnpocTOB 
oceii 2-ro nopBAKa Ha BeTBH, noKa3ajio hx cxoactbo y Bcex HccneAOBaHHbix BeTBeii. 
B Hanajie pocTa BeTBH cyMMapHbin npnpocT oceii 3Toro nopBAKa yBenHHHBaeTCB c 
B03pacT0M, 3aTeM HacTynaeT ero nnx h naAeHHe (pnc. 2). Pa3AHHHB xpHBbix y pa3Hbix 
BeTBeii 3aKAK)HaiOTCB B npOAOAXCHTeAbHOCTH nepHOAa GoAbUIHX npnpocTOB (ot 5 AO 
17 AeT) H a6cOAK)THbIX BeAHHHHaX npnpocTOB B 3TOT MOMeHT (OT 38 AO 112 cm/toa). 

AHaAH3 xpHBbix H3MeHeHHB exceroAHbix cyMMapHbix npnpocTOB oceii 3-ro nopBAKa 
bmbbha 2 hx THna. B oahom cnynae oh cxoAeH c xapaKTepoM pocTa oceii 2-ro nopBAKa, 
a b ApyroM — OTpaxcaeT MeAneHHoe h CAa6oe B03pacTaHHe cyMMapHbix npnpocTOB c 
B03paCT0M BeTBH, KOTOpOe MOXCeT annpOKCHMHpOBBTbCB npBMoii (pnc. 2, A). 

CpaBHeHHe BeTBeii no xapaKTepaM KpHBbix, OTpaxcaiomHX H3MeHeHHB exceroAHbix 
cyMMapHbix npnpocTOB oceii 1, 2 h 3-ro nopBAKOB, noKa3aAo Manoe hhcao BapnaHTOB 



Pnc. 2. Tnnbi BeTBeii no coneTaHHio KpHBbix, OTpaxaiomHx H3MeHenHe exeroAHbix npnpocTOB oceii 1-ro no- 
piWKa h cpeaHMx cyMMapHbix npwpocTOB oceii 2-ro h 3-ro nopajucoB. 

A, B, B — KOM6uHauHH KpHBbix, t. e. C0H6TaHHX KpHBbix, xapaKTepHue xuia: A — BeTBeii I THna (cpejiHee xui* 77 BeTBeii), 
B — BeTBeii II THna (cpeaHee ansi 71 BeTBH), B — BeTsefi III THna (cpeauee ana 152 BeTBeii). npupocTu: 1 — oceii 1-ro 
nopsunca, 2 — oceii 2-ro nopsunca, 3 — oceii 3-ro nopmuca. no ochm afcuucc — B03paCT och, jict; no ocjim opnHHaT — 

CpeAHHft npHpOCT OCH, CM. 
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TABJIHUA 2 

CpeflHHH npoflOJDKHTeJibHOCTb xch3hh (jid) ocew 1-ro nopaaKa y pa3Hbix thiiob BeTBew 

Pin us sylvestris 


Ycjiobhh 

npoH3pac- 



Twn 

BeTBH 



AoCTOBepHOCTb 

pa3JiHHHii 

(0.05) 

] 

I 

II 

III 

TaHHH 

X±m 

N 

X±m 

N 

X±m 

1 

N 


j 


COCHOE 

ibiii Bop 



F 12 + 

Oahhohho 

8.5±2.1 

12 

15.3±4.1 

28 

23.0±5.6 

35 

Fl3+ 

F 23 + 

Fl2“i T I2 + 

UeH03 

12.5±3.4 

29 

18.3±3.5 

P.J 

9 

Actsl 

27.4±3.6 

37 

F rr; T 13 + 

f 23 + 

F 12 + 

Oahhohho 

9.9±3.0 

7 

13.6±4.8 

28 

24.1±4.8 

40 

Fl3+ 

F23-; T 23 + 

F 12~~> T I2 + 

UeH03 

14.6±1.2 

29 

14.8±2.1 

6 

26.3±5.1 

40 

F I3+ 

f 23 + 


npHMcnaHHe k Ta6;i. 2 h 3. X — cpe/wee apH(J)MeTH4ecKoe, m — ouiH6ica cpeimero, N — o6i»cm BbiOopKH, 
Fy — noica3aTejiH BeTBeft thiiob i h j aocTOBepHO pa3JiHMaiOTCJi (+) hjih hct (-) no F-KpHTepHio Onuiepa, Tij — 
no T-KpHTepHio CrbicmeHTa. 


coHeTaHHB 3thx KpHBbix. CpeAH hhx mokho BbmeAHTb 3 Han6oAee Macro BCTpenaiomHecB 
THna (pnc. 2, A, Z>, B). 

B nepBOM cAynae H3MeHCHHC exceroAHbix cyMMapHbix npHpocTOB och 1-ro nopaAKa 
OTpaxcaeT nocreneHHoe yMeHbiueHHe npnpocTOB c B03pacT0M BeTBH. Y oceii 3-ro nopaAKa 
HaG^ioflaeTCH Hpe3BbinaHHO cjia6oe yBCAHHeHHe npnpocTOB, KOTopoe k 6—7 roAaM 3axaH- 
HHBaeTCH. B ueAOM stot rpac|)HK moxcho annpoKCHMHpOBaTb npflMoii. CyMMapHbiH pocT 
oceii 2-ro nopaAKa HMeeT Bee ocHOBHbie 3Tanw «HopMajibHoro» pocTa, onncaHHoro hbmh 
paHee (Ahtohobb, TepTepaH, 1994, 1997). Y BeTBeii c TaKHM coneTaHneM KpHBbix 
cyMMapHbie npnpocTbi oceii 2-ro h 3-ro nopaAKOB 6biCTpo (Ha 6— 7-h it>a h 2— 7-h toa 
COOTBeTCTBeHHO) AOCTHraiOT c{)a3bl yMCHbUICHHH npnpOCTOB (pHC. 2, A). 

B AByx Apyrnx BapHaHTax coneTaHHfl KpHBbix H3MeHeHHa exceroAHbix cyMMapHbix 
npHpocTOB oceii nepBbix 3 nopaAKOB och 1, 2 h 3-ro nopHAKOB noonepeAHO AOCTHraiOT 
nHKa npHpocTOB b xoAe pa3BHTHH bctbh. OAHaxo b oahom CAynae nHKH KpHBbix y oceii 
2-ro h 3-ro nopaAKOB c6jiHxeHbi h He CHJibHO paaAHHaiOTca no a6comoTHbiM BeAHHHHaM 
(pnc. 2, B ), TorAa Kax b ApyroM — nHKH pa3HefceHbi bo BpeMeHH h chabho pa3AHHaK)Tca 
no AAHHe npHpocTOB (pnc. 2, B). 

BeTBH c coneTaHHeM KpHBbix cyMMapHbix npnpocTOB oceii 2-ro h 3-ro nopaAKOB, xax 
Ha pnc. 2, A, 6biAH Ha3BaHbi bctbamh I THna, Ha pnc. 2, E — II THna, Ha pnc. 2, B — 
III THna. 

flajibHeiiiiiHH aHajiH3 bmhbha, hto y BeTBeii I THna H 3 MCHeHHe exeroAHbix npnpocTOB 
och 1-ro nopAAKa onncbiBaeTca 4-h h 5-h (})a3aMH (pnc. 1) «HopMajibHoro» xapaKTepa 
pocTa och (pHC. 2, A). Taxne bctbh hmciot Manyio npoAOAXCHTeJibHOCTb XCH3HH och 1-ro 
nop^AKa (Ta6n. 2) h Majioe hhcao o6pa3yeMbix eio 6 okobmx oceii (Ta6n. 3). Bctbh II THna 
HMeiOT och 1-ro nop^AKa c «HopManbHbiM» xapaKTepoM pocra (pnc. 2, E ), 6oAbineii 
npoAOAxcHTenbHOCTbio xh3hh (Tadn. 2) h 6oa bin hm KOAHHecTBOM o6pa3yeMbix oceii 2-ro 
nop^AKa (Ta6A. 3). Bctbh III THna hmciot xoa pocTa och 1-ro nopHAKa, cooTBeTCTByiomnii 


8 EoTaHiiHecKHH xypHan, N? 1, 2000 r. 
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TAEJIHUA 3 

CpenHee hhcjio ocefi 2-ro nopflAxa b MyTOBKe (A) h aojih nepeBepuiHHeHHbix 
ocen 1-ro nopHAxa (%, E) y BeTBeft pa3Horo THna 





Tnn i 

BdBH 



AoCTOBepHOCTb 

pa3J!HHHH 

(0.05) 

rioKa3aTejib 


[ 

11 

III 


X±m 

N 

X±m 

N 

X±m 

N 

A 

1.5±0.07 

41 

COCHOB 

4.5±0.11 

ibift Bop 

37 

3.4+0.03 

72 

Fl2+ 

Fl3+ 

E 

23 

41 

13 

37 

89 

72 

F23 + 

A 

2.3±0.14 

36 

P. 1 

4.2±0.13 

4cia 

34 

3.1±0.05 

80 

F 12 -; T 12 + 
Fn+ 

E 

11 

36 

26 

34 

93 

80 

F 23 + 


BceM c{)a3aM «HopManbHoro» xapaxTepa pocra, ho co cna6on BbipaxceHHOCTbio 2-h h 3-h 
<J>a3 (phc. 2, B), HecKOjibKO Oonbiiiee xojiHnecTBo Ooxobmx ocen (Ta6n. 3) h caMyio 
dojlbliiyio npOAOJDKHTeJIbHOCTb XCH3HH JXJISi OCH 3TOPO nOpflAXa (Ta6n. 2). ripH 3TOM y 
BeTBeH III Twna och 1-ro nopxAxa name nepeBepuiHHHBaioTCH (Ta6;i. 3). ripoBefleHHoe 
cpaBHCHHC noxa3aTejien npoAOJixcnTenbHOCTH xch3Hh ocen 1-ro nopxAxa h cpeAHero nncna 
ocen 2-ro nopxAxa b MyTOBxe bwhbhjio flocTOBepHOCTb hx pa3JinHHH y BeTBeH pa3Hbix 
thiiob. OueHKa AOCTOBepHOCTH npoBOflHjiacb no F-xpHTepnio Onuiepa h T-xpnTepnio 
CTbio^eHTa ypoBHa 0.05 (Ta6n. 2, 3). 

Hhcjio ocen 2-ro nopxAxa, o6pa3yiomHXC5i Ha och 1-ro nopjiAxa, 3aKOHOMepHO 
H3MeH5ieTCH c B03pacT0M y BeTBen xaxcAoro THna (pnc. 3). Y BeTBeH I THna och 1-ij) 
nopaAxa H3HanajibHO HMeioT caMoe Manoe hhcjio oceft 2-ro nopaAxa b MyTOBxe (2 hah 3) 
h ObicTpo yMeHMiiaioT hx KOJinnecTBO co BpeMeHeM (BnnoTb ao onaAeHnx HepacnycTHB- 
llihxch 6okobwx nonex). y BeTBen II THna b HanaAe pocTa och 1-ro nopaAxa nponcxoAHT 
yBejiHHeHHe KOAHHecTBa o6pa3yiomHXC5i ocen 2-ro nopxAxa, a 3aTeM ero naAeHHe. Och 
1-ro nopxAxa BeTBen III THna BHanajie o6pa3yiOT mhoto 6oxoBbix ocen, a 3aTeM hhcjio 
nocneAHHx naAaeT. FIoAoOHax 3axoHOMepHOCTb npoflBnaeTcx y oco6eii H3 Bcex panoHOB 
c6opa MaTepnajia. 

TaKHM o6pa30M, BeTBH 3 ochobhwx TnnoB, BbweneHHbie no coneTaHHio xpnBbix 
H3MeHeHH5i cyMMapHbix exceroAHbix npnpocTOB ocen 1, 2 h 3-ro nopflAXOB, AOCTaTOHHO 
neTKO pa3AHHaioTca h no xapaxTepy pocTa och 1-ro nopaaxa, npoAonxcnTenbHOCTH ee 
xch3hh, cpeAHeMy HHCJiy o6pa30BaHHbix ocen 2-ro nopaAxa, h no TeHAeHUHH H3MeHeHHB 
HHCJia ocen 2-ro nopxAxa b MyTOBxe. 

AHajiH3 pacnpeAejieHHH BeTBen no BbicoTe cTBona y 40-neTHnx AepeBbeB noxa3aji, hto 
b HHJKHen nacTH CTBOJia pacnonoxceHbi BeTBH I THna (pnc. 4). Bbiiue HaxoAflTca BeTBH 
II THna. flaAee ohh cmchhiotcb bctbbmh III THna. Taxaa nocneAOBaTenbHOCTb pacnojio- 
xceHHH BeTBen pa3Hbix TnnoB npoaBjiaeTcx noAHOCTbio TOAbxo y 40-acthhx rocnoACTBy- 
ioluhx oco6en, npon3pacTaiomHx xa k oahhohho, Tax h b cooOmecTBe. Y oahhohho 
pacTymnx oco6en BeTBH I THna pacnonoxceHbi Ha CTBone Hnxce, neM y AepeBbeB necHbix 
cooOmecTB (pnc. 4). 

y 20-neTHHx oco6en H3 necHbix cooOmecTB Bee BeTBH moxcho othccth x I THny. 
K 20-My roAy xch3hh y rocnoACTByiomHX AepeBbeB 3Toro B03pacTa 3axjiaAbiBaiOTCfl BeTBH, 
xoTopbie, no-BHAHMOMy, moxcho OTHecTH x npoMexcyTOHHbiM MexcAy I h II TnnaMH. Taxne 
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5 


10 


15 


20 


Phc. 3. H3MeHeHHe HHCJia oceft 2-ro nopaflica b MyTOBKe b TeneHHe xh3hh och 1-ro nopaaica y BeTBeii pa3- 

HbIX THnOB. 

PaiiOHbi: A — r. Cochobuh Bop, E — p. Mcia. I—III — ranu BeTBeii (cm. b TeKCTe). Flo ochm aOcuncc — B03pacT och 
1-ro nopamca, Jiei; no oc»m opflHHaT — cpenHee hhcjio oceft 2-ro nopaaica b MyroBKe, uit. 

BeTBH no H3MeHeHHio cyMMapHbix npnpocTOB ocen 1, 2 n 3-ro nopBAKOB cooTBeTCTByioT 
BCTBBM II THna, a no npOJOIOJDKHTeJIbHOCTH )KH3HH OCH 1-rO nOpBflKa, 0 C 06 eHH 0 CTBM pOCTa 
h nncjiy ocen 2-ro nopB,mca b MyroBKe — bctbbm I THna. Y oco6en 3Toro B03pacTa, 
npoH3pacTaiomHX oothohho, nepexoa or BeTBen I THna k bctbbm II THna no BbicoTe 
CTBOJia HaGjiioflaeTCB nojiHOCTbio (pnc. 4). 



20 

40 

60 

20 

40 

60 




X 1 

v 11 

• III 


Phc. 4. Pacnpeae/ieHHe BeTBeii pa3Hbix thiiob no BbicoTe CTBOJia. 

PaftoHbi: A — r. Cochobuh Bop, E — p. Mcia. ycJiOBHa o6HTaHHa: a — oAHHOHHue AepeBta, b — AepeBba H3 comkh/tux 
HacaxaeHHft. I — III — Tnnu BeTBen. Hhcjio 3HaHKOB cJieBa ot CTBOJia (BepTHxajibHoft jihhhh) cooTBeTCTByeT HHCJiy BeTBeii; 
20, 40, 60 — B03pacT oco6eft, net; uwcjjpu cnpaBa ot CTBOJia — BucoTa CTBOJia, m. 
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TABJIHUA 4 

CooTHomeHHe BeTBeft pa3Hbix thiiob (%) y aepeBbeB pa3JiHMHoro B03pacia 



CoCHOBblH Bop 

I 23 33 85 . 100 15 25 25 23 

II 77 67 15 38 17 25 15 17 8 15 

III 47 58 50 62 83 92 85. 100 

N 13 12 13 12 13 12 12 13 12 13 13 12 

P. Mcra 

I 14 18 95 100 18 7 18 21 

II 86 82 5 23 18 18 14 25 8 

III 69 75 64 65 75 100 92 100 

N 13 12 20 5 13 12 11 14 12 13 12 13 

B KpoHe 60-jieTHHx nepeBbeB BCTpenaiOTCfl bctbh raribxo II h III thiiob, KOTopbie 
cocpeflOToneiibi b BepxHen nacTH CTBOJia. Bctbh I THna OTcyTCTByioT H3-3a oroJieHHH 
CTBo/ia npn ero caMOOHnmeHHH. CpeaH coxpaHHBiiiHxca bctbch Taxxce npocjioxnBaeTca 
nocTeneHHbiH nepexon ot bctbch II THna k bctbhm III THna (pnc. 4). 

AHajiH3 cooTHOineHHH bctbch pa3Hbix THnoB b KpoHax aepeBbeB pa3Hbix B03pacTOB 
noKa3aji, hto 20-jicthhc oco6h, npoH3pacTaiomHe b JiecHbix coo6mecTBax, hmciot b KpoHe 
BCTBH, B OCHOBHOM OTHOCflUIHCCB K I THny. IIpHHeM 3TO XapaKTepHO KaK njix «yrHeTeH- 
Hbix», Tax h juin «rocno,acTByK)mHX» ocoGen (TaGn. 4). KpoHa Taxwx nepeBbeB coctoht 

H3 KOpOTKHX, MaJIOpa3BHTbIX BCTBCH H BblHIBflHT paCTflHyTOH no CTBOJiy. 

Y OflHHOHHO pacTymnx ocoGen b xpoHe hmciotch bctbh I h II THnoB h npeoGnanaioT 
nocneAHHe (TaGn. 4). KpoHa tbkhx nepeBbeB, cocToamaa H3 jyiHHHbix, xoporno pa3BHTbix 
h oxBoeHHbix BeTBen, HMeeT 6jiH3Kyio k OBanbHOH (J)opMy. Y «yrHeTeHHbix» nepeBbeB 
HecoMKHyrbix HacaxmeHHH bctbh I THna npeACTaBjieHbi b xpoHe Hecxonbxo Gojibine 
(TaGn. 4), no3TOMy hx xpoHbi cyaceHbi b hhxchch nacTH. 3to nponcxonHT H3-3a npHcyT- 
CTBHB TaM KOpOTKHX BCTBCH I THna. 

ropH30HTajibHbie npoeKUHH xpoH ocoGen hmciot oneHb cnoxcHbie (J)opMbi, Tax xax 
cooTHOineHHe bctbch b pa3Hbix cexTopax cnnbHO pa3nnHaeTca, ocoGchho y ocoGen, 
pacTyuxnx b coMXHyTbix HacaxcneHnax. 

Y 40-neTHHX ocoGen, pacTymnx xax oahhohho, Tax h b cooGmecTBe, npeoGnaaaiOT 
BCTBH III THna. Pa 3 JIHHHB MOXfly «yrHeTeHHbIMH» H «rOCnOflCTByiOmHMH» JICpCBbBMH 
3axjnoHaeTCB b GonbineM npncyTCTBHH y nocnenHHX bctbch II THna (TaGn. 4). OcoGh stoto 
B03pacTa b cooGmecTBe hmciot Bbicoxo nonnaTyio OBajibHyio xpoHy c HeGojibuiHM 
XOJIHHeCTBOM COXpaHHBUIHXCB BCTBCH I THna BHH3y XpOHbl. 

y Bcex 60-neTHHx ocoGen npeoGnaaaioT bctbh III THna (TaGn. 4) h xpoHa HMeeT bha 
ynjiouxeHHoro cHH3y oBana (pnc. 5), Tax xax acnBbie bctbh coxpaHaioTca Ha nocTaTOHHO 
Gonbiuon BbicoTe. 

PacnojioxceHHe bctbch pa3Horo Tnna no BbicoTe CTBOJia cBjnaHO c ero neaTenbHOCTbio 
xax rnaBHOH opraHH3yiomeH cTpyxTypbi nepeBa. 3Ta neaTenbHOCTb xopomo HnniocTpHpy- 
eTCfl xapaxTepoM pocTa cTBona, xoTopbin moxcct GbiTb onncaH (JmaMH «HopMajibHoro» 
xona pocTa och (AHTOHOBa, TepTepaH, 1997). ConocTaBJieHne BbineneHHbix TnnoB bctbch 
c cJ)a3aMH pocTa CTBOJia y 40-jicthhx ocoGen nano cnenyiomyio xapTHHy. Bctbh I THna 
xapaxTepHbi juix nepnona Majibix npnpocTOB CTBona (c|)a3bi 1 h 2 «HopMajibHoro» 
xapaxTepa pocTa) h 3 axnanbiBaiOTca b Hanane ero xch3hh (TaGn. 5). Bctbh II Tnna 
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1 



2 



J 



Phc. 5. Monejib p<i3bhthh KpoHbi y ocoGeii, pacrymHX oahhohho (A) h b coMKHyTbix jiecHbix cooGmecTBax 

(£). 

I—III — THnbi seTBeH. 1—3 — B 03 pacT oco6eA: 1 — MOJioawe (7 — 12 JieT), 2 — 30 JieT, 3 — npnMepHO 60 neT. Cruioui- 
hoh nHHHei! noKa 3 aHa XHBas BeTBb, nyHKTHpHOH — oTMepmaa. 


3 aicnaflbiBaK)TC 5 i Ha cTBOJie b $a 3 e 3 «HopMajibHoro» xojia pocTa. B (J)a3ax 4 h 5 CBoero 
pocTa ctboji o 6 pa 3 yeT BeTBH III THna (Ta 6 ji. 5). 

KojinnecTBO BeTBen onpeaejieHHoro Tnna^3aBHCHT ot npojiojDKHTejibHOCTH (J)a3 pocTa 
CTBOJia. Tax, y oahhohho npoH3pacTaiomHX oco6en BeTBH I THna 3axjiaj*biBaiOTCfl b caMOM 
Hanajie xch3hh CTBOJia h GbicTpo cmchbiotch bctbhmh II THna, Toma xax y oco6en H3 
necHbix cooGuxecTB BeTBH I THna 3axjiajjbiBaK)TC5i jiojiroe BpeMa (pnc. 4). 3to cootbctct- 
ByeT cpaBHHTejibHO Gojibiuen npoaojDXHTejibHOCTH (J)a3bi 1 «HopMajibHoro» xapaxTepa 
pOCTa CTBOJia B 3TI*X yCJIOBHHX. 

Pacnpe^eneHHe BeTBen onpejjejieHHoro THna no c})a3aM pocTa CTBOJia y 20-jicthhx oco6en 
HMeeT cxoacTBO c TaxoBbiM 40-JieTHHX flepeBbeB. y MOjiojibix jiepeBbeB ctboji ycneBaeT 
nojiHocTbio peanH30BaTb TOJibxo nepBbie 2 cj)a3bi «HopMajibHoro» xojia pocTa, h, bo3moxcho, 
no3TOMy Ha sthx oco6ax He yaajiocb oGHapyxcHTb BeTBH III THna. EojibinHHCTBO BeTBen I Tnna, 
npeo6jiaaaioiJUHx y oco6en H3 JiecHbix coo6mecTB, npnypoHeHO k c})a3e 1 «HopManbHoro» 
xapaxTepa pocTa CTBOJia. BeTBH II Tnna 3axjiajibiBaK)TC5i ctbojiom b ochobhom b (J)a3e 3, Toma 
xax b (J)a3e 2 Moryr o6pa30BbiBaTbC5i BeTBH h I, h II TnnoB (Ta6ji. 6). 

Y 60-JieTHHX oco6en paHO 3ajio>xeHHbie BeTBH, pacnojiaraBnmecji b HHxcHen nacTH 
CTBOJia, He coxpaHHioTca, hto cBH3aHo c MeHbineH npoAOJixcHTejibHOCTbio XCH3HH BeTBen I 
h II TnnoB h paHHHM caMOOHHujeHHeM CTBOJia. CpejjH ocTaBiiiHXca BeTBen npeoSjiajiaioT 
BeTBH III Tnna. Ohh 3axjiaabiBaiOTCJi npeHMymecTBeHHO b (£a3ax 4 h 5 «HopMajibHoro» 
pocTa CTBOJia. BeTBH II Tnna y sthx jjepeBbeB 3axjiaflbiBaK)TC5i b $a3e 3 pocTa CTBOJia 
(Ta6ji. 7). 
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TABJIHUA 5 

PacnpeaejieHHe y 40-^eTHHX oco6en Pinus sylvestris BeTBeft onpeaejieHHoro THna (%) 
no (})a3aM pocTa cTBOJia, b KOTopwx ohh o6pa30BajiHCb 



COCHOBMH Bop 

I 60 67 40 16.5 16.5 5 6 

II 29 57 80 14 20 7 5 

III 15 14 30 21 55 65 13 14 

P. McTa 

I 67 60 33 40 3 5 

II 25 50 75 25 25 4 4 

III 12 19 44 25 44 56 18 16 

ripHMeHaHHe k Ta6ji. 5—7. YcJiOBHa npoH3pacTaHHfl oco6eft: O — oahhohho, U — b ueH03e. N — o&beM 
BblOopKH B aScOJIJOTHbIX BejIHHHHaX. 


TaKHM o6pa30M, moxcho otmcthtb, hto onpejjejieHHbie Tnnbi bctbch 3aKJiajibiBaiOTC5i 
ctbojiom b cooTBeTCTByiomHx c{)a3ax CBoero pocTa. Ilpn stom b c{)a3ax 1 h 2 npeHMymec- 
TBeHHO o6pa3yioTCH BeTBH I Tnna, b c{)a3e 3 — II THna, b (})a3ax 4 h 5 — III THna. 

CpaBHeHne pacnpeiiejieHHfl bctbch onpcaeneHHoro THna no cj)a3aM pocTa CTBOJia y 
aepeBbeB, npoH3pacTaiomHx oahhohho h b JiecHbix coo6mecTBax, noKa3ajio, hto bctbh 
II Tnna y nepBbix HanHHaiOT 3aKjiaflbiBaTbCH paHbrne, a hmchho b c{)a3e 2 «HopManbHoro» 
xoaa pocTa, Toraa xax y oco6en H3 coMKHyToro Jieca b stoh cj)a3e h* hct (Ta6n. 5, 6 ). 
OflHaico ocHOBHan Macca bctbch stofo Tnna y oco6en H3 pa3Hbix MecToo6nTaHHH 
3 aKjia,abiBaeTCH b oahoh h toh xce cj)a3e, a hmchho b c{)a3e 3. Bctbh III Tnna HaHHHaioT 
nonBJiHTbCH Ha ctbojic b cj)a3e 3 ero pocTa, ho ecnH y oahhohho pacTymnx oco6en § 
3toh (J3a3e hx oneHb hcmhoto, to y aepeBbeB H3 Jieca hx aojih .aocTaTOHHO BCJiHKa (Ta6n. 5, 
6 , 7). 


TABJIHIJA 6 

PacnpeaejieHHe y 20-jicthhx oco6ett Pinus sylvestris BeTBen onpeaejieHHoro 
THna (%) no (})a3aM pocTa CTBOJia, b KOTopbix ohh o6pa30Bajincb 



CocHOBbift Bop 

I 71 87 14.5 13 14.5 7 23 

II 22 78 100 18 2 

P. Mcra 

I 75 75 25 17 8 4- 24 

II 14 86 100 21 1 

ripHMeHaHHe. Oa3bi 4 h 5 pocra CTBOJia h bctbh III THna y oco6en 3Toro B03pacTa He 
6buiH oCHapyxeHbi. 
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TABJIMUA 7 

PacnpeaejieHHe y 60-/ieTHHX oco6en Pirns sylvestris BeTBen onpeaejieHHoro 
THna (%) no 4>a3aM pocTa cTBOJia, b xoTopbix ohh o6pa30Bajmcb 


Tnn 

BeTBH 

Oa3a pocTa CTBOJia 

N 

3 

4 

5 

0 

U 

' 0 

U 

0 

U 

0 

U 


COCHOBMH Bop 


II 

67 

100 

33 




3 

III 

9 

22 

18 

30 

73 

48 

22 





P. McTa 




II 

67 

100 

33 




3 

III 

19 

25 

23 

37.5 

58 

37.5 

22 


npHMCHaHHc. <Pa3bi 1 h 2 pocTa CTBOJia, a TaKxcc BeTBH I THna He 6bUiH oGHapyaceHbi y 
oco6eft 3Toro B03pacra. 


TaKHM o6pa30M, oco6h, npoH3pacTaiomHe b coo6mecTBe, 6ojiee jyiHTejibHoe BpeMH 
3aKJia,abiBaK)T bctbh I THna h paHbine HanHHaiOT o6pa30BbiBaTb bctbh III THna, neM 
oothohho pacTymne oco6h. 


OScyameHHe 

B nHTepaType hct ezumbix KpHTepneB aHajiH3a Hajmo6eroBbix CTpyxTyp, rae ajieMeH- 
tbmh CHCTeMbi BbicTynaioT bctbh. MHorne HHOCTpaHHbie aBTopbi CHHTaioT, hto Han6ojiee 
HHTerpajibHbiM noxa3aTejieM nojto6Hbix chctcm HBJiaeTCH hhcjio MeTaMepoB b aaHHbiH 
momcht BpeMeHH, BbipaxeHHoe pa3HocTbio Mexcjiy hhcjiom 3ano)xeHHbix h yMepuiHX 
aneMeHTOB (Harper, White, 1974; White, 1979; Noble et al., 1979; Harper, 1981, h jip.). 

Ha Ham Barraa, npnpoiiy Taxnx CTpyKTyp xopomo oTpaxcaeT h3mchchhc b xoae 
pa3BHTHH BeTBH cyMMapHoro npnpocTa 3a rojt ocen OAHoro nopajixa, KOTopoe ABJineTCH 
HHTerpajibHbiM noxa3aTejieM MHornx napaMeTpoB, Taxnx icaie jyiHHa npnpocTOB, npoaoji- 
xcHTejibHOCTb xch3hh, xapaxTep pocTa OT,aejibHbix ocen. h ,ap. TaxHM o6pa30M, aaHHbiH 
noKa3aTe;ib no cyrn cxoac c npejyiaraeMbiM 3apy6eacHbiMH aBTopaMH, oflHaxo ero npeHMy- 
mecTBO 3aKJiioHaeTCH b tom, hto oh cBH3aH xax c xojiHHecTBeHHbiMH, Tax h c xanecTBeH- 
HblMH CBOHCTBaMH MeTaMepOB. HpH 3TOM yHHTbIBaeTCfl BJIHHHHe 3XOJIOrHHeCXHX (fiaXTOpOB, 
HO He CXpbIBaiOTCH BHyTpeHHHe 3aXOHOMepHOCTH OpraHH3aUHH CHCTeMbi. 

Hcnojib3yfl jiaHHbiH noaxoa, Bee MHoroo6pa3ne BeTBen Ha jtepeBe cochm moxho cbccth 
x 3 ocHOBHbiM THnaM, onHcaHHbiM Bbime. npH 3tom xaxgioMy THny cooTBeTCTByeT cboh 
ra6nTyc BeTBen, BHjtHMbiH HeBoopyxeHHbiM rjia30M. Tax, BeTBH I THna o6biHHO xopoTXHe, 
c He6ojibiuHM xojiHHecTBOM 6oxoBbix ocen 2-ro nopaaxa, 6biCTpo oTMHpaiOT h HHxoraa 
He HMeioT reHepaTHBHbix opraHOB. Bctbh II THna MomHbie, jyiHHHbie, c xopomo pa3BH- 
TblMH H aXTHBHO BCTBHUJHMHCH 6oXOBbIMH OCHMH, C03,aaK)T oGjIHX, CBOHCTBCHHblH MOJIO- 
flbiM ojiHHOHHbiM flepeBbHM. BeTBH III THna AOJiroxHBymne, CHJibHOBeTBHCTbie, aocTHraiOT 
3HaHHTejibHbix pa3MepoB h HecyT Ha ce6e reHepaTHBHbie opraHbi. HMeHHo ohh onpeaejiaioT 
ra6HTyc B3pocjibix aepeBbeB. 

Pa3JiHHHe Meacay TnnaMH BeTBen moxct 6biTb c 6oJibmon BepoHTHOCTbio Bbi3BaHo 
pa3HHueii b BbinojiHHeMbix hmh c{)yHKUH5ix. Tax, bctbh I THna HenojiroBeHHbi h hmciot 
H eGojibmne pa3Mepbi. 3 to no3BOJiaeT roBopHTb 06 hx Hecnoco6HocTH 3axBaTbiBaTb h 
y,aep)XHBaTb npOCTpaHCTBO, XOTOpOe HBJIfleTCH OCHOBOH flJIfl BbDKHBaHHfl OC06 h B yCJIOBHHX 
coBMecTHoro pocTa. Ecjih ynecTb, hto bctbh 3Toro THna 3axjiaju>iBaK)TCfl b ({max 1 h 2 
«HopMajibHoro» pocTa CTBOJia, xonaa xoHxypeHUHH Moxjty aepeBbflMH oneHb cnjibHa, to 
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moxcho npeflnojioacHTb, mto b stot nepnofl oco6h BaxcHO bwhccth HaBepx cboh c})otochh- 
TeTHnecKHH annapaT, a He pa3BHBaTb CTpyKTypbi b cpexie c HeaocTaTOHHbiM ocBemeHneM. 
noaTOMy BeTBH I THna H3HanajibHO Hecnoco6Hbi BbinojiHXTb (})yHKUHK) 3axBaTa npocTpaH- 
CTBa, Tax xax rjiaBHax hx 3aaana — o6ecneneHne pocTa CTBOJia. Heo6xo,aHMO noflnepx- 
HyTb, HTO HCCJieflOBaHHbie OCo6h OJ^HOBpeMeHHO npOXOflHJW CTatfHH pa3BHTH5I, Tax xax 
paccMaipHBaioTCH 0,aH0B03pacTHbie noca&xn. 3 to no3BOJixeT cnnTaTb, hto bjihhhhc 
CB eTOBoro noToxa Ha Bee oco6h 6buio cxo^HbiM. 

BeTBH II THna hmciot SHeprnHHbin pocT Bcex ocen h 6ojiee flJMTejibHyio npoflonxcn- 
Te/ibHocTb xch3hh och 1-ro nopa^xa. B pe3yjibTaTe ohh 6bicTpo flocrnraioT Sojibiunx 
pa3MepoB h xopouio 3anojiH5HOT npocTpaHCTBO BHyTpn xpoHbi 6jiaroflapa cnjibHOMy 
pa3BHTHK) ocen 2-ro h 3-ro nopxflxoB. Ilpn stom c 3ajioxceHneM BeTBen 3Toro THna 
nponcxoflHT nepexofl x ceMeHHOMy pa3MHOxceHnio h axTHBHOMy HaxonjieHHio 6nojiorn- 
necxon Maccbi. YHHTbiBaa, hto sth BeTBH o6pa3yiOTCfl b c})a3e 3 pocTa CTBOJia (xoraa 
npnpocTbi MaxcHMajibHbi), moxcho npe^no/iaraTb, hto ohh Moryr oneHb xopouio Bbinoji- 
HHTb (|)yHxuHK) 3axBaTa npocTpaHCTBa. 3 to no3BOJiaeT oco6h, co3,aaBaa 6ojibuiyio Maccy 
opraHHHecxoro BemecTBa, 3axpennTbcx b npocTpaHCTBe coo6mecTBa. 

BeTBH I Tuna 3axjia^biBaioTCH b Hanajie xch3hh h y oothohho npoH3pacTaiomHX oco6en, 
nae xoHxypeHUHH Mexqiy xpoHaMH coceaen 3a npocTpaHCTBO OTcyTCTByeT. 3 to moxcct 
roBopHTb o tom, hto 3axoHOMepHoe 3ajioxceHHe BeTBen onpefleneHHoro THna HBJixeTex 
npoHBJieHHeM OHToreHeTHHecxnx npoueccoB, c(J)opMnpoBaHHbix Ha c{)OHe 6opb6bi 3a cbct. 

BeTBH III THna 3 a cneT CBoero aojiroro pocTa h o6njibHoro BeTBjieHHH Moryr Bbinon- 
HHTb ^yHxuHio 3anojiHeHna npocTpaHCTBa, ero yaepxcaHnx h pa3MHOxceHH5i oco6h. 

TaxHM o6pa30M, moxcho npe^nonoxcHTb, hto BbmejieHHbie b pa6oTe THnbi BeTBen 
HBJiaioTCx pe3yjibTaTOM npHcnoco6/ieHHH x ochobhmm hx c})yHxuH5iM: 3axBaTa, yaepxcaHna 
npOCTpaHCTBa H pa3MHOXCeHH5I. 

nocneflOBaTejibHocTb 3ajioxceHHfl BeTBen xaxmoro Tnna Ha cTBone moxcct xopouio 
o6^HCHHTb h B03pacTHbie H3MeHeHHH c})opMbi xpoHbi cocHbi. Tax, b nepnofl 3anOXCeHH5I 
BeTBen I Tnna xpoHa aonxcHa 6biTb y3xon n «pacTHHyTon» no CTBOJiy, hto n Ha6/noflaeTC5i 
y Mojioflbix oco6en b coo6mecTBe, pacTymnx b 3arymeHnn. IIo Mepe nepexoaa k 
3aJioxceHnio BeTBen II Tnna xpoHa pacuinpaeTca b BepxHen CBoen nacTn, Tax xax aaxce 
nepBbie BeTBn 3Toro Tnna aocTnraiOT 6ojibinnx pa3MepoB. Taxaa xpoHa Ha6juoflaeTCH y 
B3pocjibix «rocno,acTByK)mnx» oco6en b HecoMXHyTbix n coMXHyTbix HacaxcfleHnxx. 
Pa3JinHnH Mexcay xpoHaMn oco6en moxcho flocraTOHHO npocTO o6^xcHnTb 6biCTpoTon cmsh 
B eTBen I Tnna bctbamh II Tnna, HaGmo^aiomencx y ojjhhohho pacTymnx aepeBbeB. Ilpn 
nepexo^e x bctbxm III Tnna xpoHa npno6peTaeT cfiopMy crunocHyToro xynojia, hto h 
H aGnio.aaeTcx y 60-JieTHnx oco6en (pnc. 5). B aajibHenuieM xpoHa cTaHOBHTCH eme 6ojiee 
njiocxon. 

Ilpn stom He cjieayeT yMajixTb 3HaneHne cj)axTOpOB, nipaioiunx BaxcHyio ponb b 
4)opMHpoBaHnn xpoHbi, a HMeHHO yrjia OTxoxcaeHna ocn 1-ro nopnaxa ot CTBOJia n 
cneunajiH3aunio no6eroB. 3HaneHne 3 thx npn3HaxoB xopouio ocBemeHo b jinTepaType 
(rajibnepnH, 1949; IIpaBflHH, 1964;MnHnHa, MypaTOB, 1974;MnHHHa, TpeTbaxoBa, 1983, 
H flp.). 

CTpyxTypa xpoHbi cochw onpe.aejixeTcx Taxxce ycjioBHHMn npon3pacTaHHfl, b xoTopbix 
HaxoflHTca xoHxpeTHoe .aepeBo. BeTBn II Tnna y ojjhhohho npon3pacTaiomnx oco6en 
o6pa3yiOTCH Ha cTBOJie paHbiue, neM y pacTeHnn, npon3pacTaiouinx b jiecy. Tax, y 
40-neTHnx oco6en, pacTymnx oahhohho, BeTBn II Tnna HannHaiOT 3axjia^biBaTbCH yxce b 
4>a3e 2 pocTa CTBOJia, Toraa xax y aepeBbeB H3 neca — Tonbxo b c{)a3e 3 (Ta6ji. 5). 
y .aepeBbeB necHbix coo6mecTB BeTBn II Tnna neTHe npnyponeHbi x (})a3e 3 pocTa CTBOJia. 
Tax, y 20-JieTHnx n 60-jicthhx oco6en Bee BeTBH II Tnna o6pa30BaHbi b stoh c{)a3e (Ta6;i. 6, 
7), y 40-JieTHnx — 75 % BeTBen II Tnna (Ta6ji. 5). 

TaxHM o6pa30M, c})opMa xpoHbi cochw b nepByio onepe^b onpeaejiaeTcx TeM, xaxne 
BeTBn npncyTCTByiOT n o6pa3yiOTcx b .aaHHbin momcht ctbojiom, h 3aBncnT ot npoflojixcn- 
Te/ibHOCTH nepno,aa 3ajioxceHHH BeTBen Toro hjih hhoid Tnna, a Taxxce ot B03pacTa oco6n. 

Cxo^Hax nocjieAOBaTejibHocTb pacnonoxeHnu BeTBen onpeaejieHHoro Tnna Ha CTBOJie 
jxnn oxihhohho npon3pacTaiomnx oco6eH n AepeBbeB H3 coMXHyTbix necHbix coo6mecTB, 
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npHyponeHHOCTb 3 ajioxceHHH BeTBeii onpeaejieHHoro THna k c{)a 3 aM pocTa CTBOJia no 3 BO- 
jihiot yTBepxcAaTb, hto BbmejieHHbie THnbi BeTBeii hbjthiotch reHeTHHecKH npeflonpeaejieH- 
hwmh, a nocjieflOBaTejibHOCTb hx 3 ajioxceHHJi — sto npoHBJieHHe oHToreHe 3 a. 3to corjia- 
cyeTca c pa 6 oTaMH G. Baskerville (1956) h I. Ovington (1957), KOTOpbie noKa 3 ajiH 

H3MCHCHH5I Beca BeTBeii B 3aBHCHMOCTH OT B03paCTa CTBOJia H nOCTOHHCTBO 6HOMaCCbI 
KpoHbi cochw Ha onpe,aejieHHbix CTaanax pa3BHTHH jjepeBa. 

CMeHa THnoB BeTBeii b xoae xch3hh cochw hocht npHcnoco6HTejibHbiii xapaKTep h 
noaTBepxcaaeT MHeHne JI. M. UIac|)paHOBoii (1980) o tom, hto pacTeHHe, xax HenoxiBHJK- 
Haa CHCTeMa, MoxceT aaanTHpoBaTbCJi k cpejje jiHuib 3a cneT MopcjjojiorHHecKHx npeo6pa- 
30BaHHH CTpyKTypHwx MeTaMepoB. Tax xax OHToreHe3 hbjihctch pe3yjibTaTOM HCTopHHec- 
xoro oribiTa BwxtHBaHHH BH^a (IllMajibray3eH, 1940; TaxTaaxcHH 1954; Cepe6paKOB, 1962; 
Xoxphkob, 1981), to npncnocoGjieHHOCTb THnoB BeTBeii cochw k BbinojiHeHHio c|)yHKUHii, 
BaXCHbIX JU IH BbDKHBaHHH B COOTBeTCTByiOLUHX nepHOflaX XCH3HH, CBHfleTeJlbCTByeT B nOJIb3y 
Toro, hto nopxiioK 3anoxceHHH ctbojiom BeTBeii onpejjejieHHoro THna flBjmeTCJi npoflBJie- 
HHeM HCTopHHecKH o6ycjioBjieHHoii nporpaMMbi pa3BHTHH oco6h. Taxasi CMeHa BeTBeii b 
xofle pa3BHTHH oco6h cochw ccfiopMHpoBajiacb, no-BH^HMOMy, b ycjioBHHX MeHee cBeTjioro 
Jieca, neM coBpeMeHHbie cocHOBbie Jieca. B nojib3y stoto npeflnojioxeHHH CBH^eTejibCTByeT 
CTpeMJieHne cochw Ha nepBbix STanax xch3hh MaKCHManbHO pa3BHBaTb ctbojt b BbicoTy, 
t. e. nepepacTaTb HeOjiaronpHHTHyio no cbctobwm ycjiOBHHM 30Hy 3a cneT pa3BHTHH 
KOpOTKO XCHBymHX BeTBeii (BeTBeii I THna). IIpH (|)OpMHpOBaHHH THna pa3BHTH51 COCHbl B 
ycjiOBHxx Gojiee CBeTjioro Jieca, neM coBpeMeHHbie, HanHHne cj)a3bi o6pa30BaHHH BeTBeii 
I THna TpyjjHo o6t>5ichhmo. 


3aKJnoHeHne 

% 

B KpOHe COCHbl o6bIKHOBeHHOH MOXHO BblfleJIHTb KaK MHHHMyM 4 COnOflHHHeHHbIX 
ypoBHH opraHH3auHH, a hmchho CHCTeMy ayKcnOjiacTHoro no6era, CHCTeMy och, CHCTeMy 
oceii pa3Hbix nopajiKOB (BeTBH) h CHCTeMy e^HHoii KpoHbi (MOflejiH pacTeHHH b uejiOM). 

Y coceH HccjieaoBaHHbix B03pacT0B onncaHO 3 THna BeTBeii, pa3JiHHaiomHxcx no 
KOJiHHecTBeHHOMy h KanecTBeHHOMy pocTy oceii 1, 2 h 3-ro nopaaKOB, npoaojixcHTejib- 
hocth xch3hh och 1-ro nopfl^Ka h apyniM napaMeTpaM. OnpefleJieHHbiii thh BeTBeii 
3aiuia^biBaeTCH ctbojiom b cooTBeTCTByioiunx c})a3ax cBoero pa3BHTHH. BcjieacTBHe stoto 
BeTBH Kaxcfloro THna pacnpeaejiaioTCfl no BbicoTe CTBOJia b cTporo onpeaejieHHoii nocjie- 
TOBa'/ejibHocTH, cxo^hoh j\hn Bcex H3yneHHbix aep^BbeB. Pe3yjibTaTOM ocymecTBjieHHH 
3THX nponeCCOB B KpOHe COCHbl HBJIHeTCH H3MeHeHHe C B03paCT0M COOTHOllieHHH BeTBeii 
onpeflejieHHbix THnoB. 

flaHHbie THnw BeTBeii bw^cjihiotch y oco6eii Bcex HccjieaoBaHHbix ynacTKOB. Otjihhhji 
HH^HBH^ yyMOB H3 pa3Hbix reorpacj)HHecKHx nyHKTOB 3aKjnoHaioTCH b pa3Hoii BbicoTe, Ha 
xoTopoii HaxoziHTCH ocHOBHa# Macca BeTBeii Toro hjth hhofo THna. 3 th pa3JiHHHH 
onpe^ejiHioTCH pa3Hoii npoaoJiacHTejibHOCTbio cooTBeTCTByiomHx cf)a3 pocTa CTBOJia cochw 
B pa3HbIX SKOJIOTHHeCKHX yCJIOBHHX. 

CpaBHeHHe npoueccoB cJ)opMHpoBaHHH xpoH y aepeBbeB flByx HCCJieaoBaHHbix paiiOHOB 
noKa3ajio hx npHHUHnnajibHoe cxo^ctbo. MexaHH3MaMH, cnoco6cTByiomHMH bwcokoh 
SKOJiorHHecKoii njiacTHHHOCTH cochw, hbjihiotcji 3axoHOMepHoe pa3BHTHe BeTBeii onpe^e- 
JieHHOFO THna H CnOCOOHOCTb H3MeHeHH51 flJIHTeJIbHOCTH (J)a3 HX 3aJIOXCeHHH Ha CTBOJie B 

xoae OHToreHe3a. 
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rocyaapcTBeHHbiii yHHBepcHTeT 


SUMMARY 

The developmental pattern of Pinus sylvestris L. tree as a multi-level system is considered. The 
pine trees were examined as a complex shoot system. The branches are the result of the growth and 
development of the first lateral axes. Three types of branches differing in quantitative and quanlitative 
development of the first, second and third order of axes were discovered in the pine crown. Each 
branch type is formed at a certain growth phase of a trunk. This leads to the changes in structure 
and form of the crown of the tree with age. 
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HHTEPHET H EOTAHHHECKHE KOJWEKIJHH 

T. A. OSTROUMOVA. INTERNET AND BOTANICAL COLLECTIONS 


npMBeaeH o63op coaepxamHxca b HHTepHeT KaTanoroB 6oTaHHnecKHx KO/meKiiHH, caenaHHbiH Ha ochobc 
npocMOTpa 6o/iee 300 caiiTOB rep6apHeB h 6oTaHHHecKHx caaoB MHpa: nepenHH TwnoBbix rep6apHbix o6pa3iioB, 
KaTanom rep6apHbix h xhbmx kojuickumh, cnHCKH ceM«H jv ih o6MeHa. 

KjiiOHeBbie cjiOBa: 6oiaHHHecKHe KO/uieKiwH, KaTaJiom, HHTepHeT. 

HHTepHeT, oh ace BceMHpHaa IlayTHHa (World Wide Web — WWW), co^epacHT b 
ce6e 6e36peacHoe Mope BceB03MoacHoii HHcJ)opMauHH, ^ocTynHOH BceM acejiaiomHM, h Bee 

IHHpe BXOAHT B aCH3Hb JIIO^eH. 

MHorwe 6oTaHHHecKHe ynpeacaeHHH noMemaioT b HHTepHeT cboh CTpaHHUbi. Hx 
ajipeca TepaiOTCH cpe^H mhjijihohob .apyrax CTpaHHu, iiohck 3aHHMaeT MHoro BpeMeHH h 
He Bceraa BeHHaeTca ycnexoM, HecMOTpn Ha HajiHHHe MomHbix noHCKOBbix chctcm. K 
cnacTbio, xopouiHH cnpaBOHHHK no 6oTaHHHecKHM WWW aapecaM co3^aH b My3ee 
ecTecTBeHHOH HCTOpHH b XejibCHHKH [http://www.helsinki.fi/kmus/botmenu.html ]. 1 

Jlynme Bcero K0Mnbi0TepH30BaHbi ynpeac^eHHH CUIA: H3 npocMOTpeHHbix mhoio 
186 caiiTOB rep6apHeB h 6oTaHHnecKHx My3eeB h 151 caiiTa 6oTaHHHecKHx canoB 45 % 
npHHajyieacaT HaxoAflmHMCJi b CHIA. flaace 3Haa anpeca, HaiiTH b HHTepHeT HHcJiopMauHio, 


1 Anpeca b HHTepHeT npHBoaiiTCH b KBaapaTHbix cxoOKax, KOTopbie b cocraB aapeca He Bxoa«T. 
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nojie3Hyio aha cheunaAHCTa-OoTaHHKa, AOBOAbHO TpyAHO. Co3AaTeAH Web-CTpaHHU chh- 
TaiOT acaom necTH npHBjienb Ha cboh caiiTbi KaK moxcho 6ojibme ny6jiHKH, npHAyMbiBaioT 
BceB03M0XHbie yKpameHHH h tpiokh, nacTO CTaBAT cneTHHKH noceTHTeneH, ho He Bceraa 
3a6oTHTca o CTporo HaynHOH HHcj)opMauHH. Ha CTpaHHuax 6oTaHHHecKoro caua BaM 
coo6maiOT, CKOJibKO ctoht 6hact, ecTb jih Ha TeppHTopHH caua pecTopaHbi h Mara3HHbi, 
npeAAaraiOT nocMOTpeTb KpacHBbie cj)OTorpa(|)HH, ho Kaxne bhah pacTeHHH ecTb b 
KOJIJieKUHH, MOXCHO y3HaTb JIH mb B OflHOM CaAy H3 fleCflTH. KoHeHHO, COCTaBJieHHe 
KaTanoroB — jxcno oneHb TpyuoeMKoe, Ha^o Bbipa3HTb GjiaroaapHOCTb BceM cneunaAHC- 
TaM, Ony6jIHKOBaBUIHM B HHTepHeT CTOJIb HyXCHyiO AAJI 6oTaHHKOB HHC})OpMaUHK). 

51 npeAnpHHHJia nonbiTKy cocTaBHTb nepeneHb 6oTaHHHecKHX ynpexcAeHHH, ony6jiH- 
KOBaBLLIHX B HHTepHeT cboh KaTajiorH. 

CoBpeMeHHa^i CHCTeMaTHKa HeB03MoxcHa 6e3 H3yneHHH THnoBoro MaTepnaAa. MecTO 
xpaHeHHH THnoB 3anacTyK) HeH3BecTHO, Ha iiohckh TpaTHTCH mhoto BpeMeHH. B nocAeAHHe 
roAbi cHCTeMaTHKH nojiyHHjiH noAapoK: xaTanorn THnoBbix o6pa3uoB cocyancTbix pacTeHHH 
npeACTaBJieHbi b HHTepHeT, HacmnbKO MHe h3bcctho, 23 rep6apmiMH. Oahh H3 Jiynuinx no 
coAepxcaHHio, ocfiopMAeHHK) (xpacHBo h HHnero JiHmHero) h yao6cTBy — caiiT OroKroAbM- 
CKoro rep6apHH (S). Bonee 30000 c])OTorpa(|)HH THnoB H3 repOapweB HnAepjiaHAOB — 
AMCTepaaMa (AMD), JleiiAeHa (L), YrpexTa (U), BareHHHreHa (WAG) — HaxoAflTca b 
6a3e AaHHbix «Type Specimens of the Dutch Herbaria» [http://rhb432.LeidenUniv.nl]; 
c}30Torpac}3HH Bcex jihctob repOapna K. JlHHHea, xpaHHiunxca b OroKroAbMe (S), — no 
aapecy [http://linnaeus.nrm.se/botany/fbo/welcome.html.en]; ciJOTorpacpHH ceBepoaMepn- 
xaHCKHx KOJUieKUHH John Clayton 1706—1708 rr, HMeioiunx 6ojibmoe HCTopHHecKoe 
3HaneHHe, onyOjiHKOBan EpHTaHCKHH My3en JIoHAOHa (BM) [http://www.nhm.ac.uk/botany]; 
4)OTorpa(j3HH cbohx THnoB npeucTaBHJi rep6apHH KocTa-PnKH (INB) [http://www.inbio. 
ac.cr/tipos/herbario/tipos.html]. JJpyrne rep6apHH 3HaKOMHt nojib30BaTejien HHTepHeT c 
3THKeTKaMH THnoBbix 3K3eMnjiHpoB: rep6apHH KoneHrareHa (C), OroKroAbMa (S), Hbio- 
HopKa (NY), CMHTcoHOBCKoro HHCTHTyTa b BamHHiroHe (US), OrraBbi (DAO), Texaca 
(TEX, LL), ToHOJiyjiy (BISH), TapBapACKoro yHHBepcHTeTa (GH), HjuiHHonca (ILLS), 
yHHBepcHTeTa ujTaTa BaiuHHrroH (WS), ABa repOapna KaAHcjjopHHHCKHx yHHBepcnTeTOB 
(OSC h DAV), OnopHAbi (FLAS), MHHHecoTbi (ABSL), Mockobcjcofo yHHBepcHTeTa 
(MW). TepOapHH yHHBepcHTeTa mTaTa Hbio-MeKCHKo (UNM) npeACTaBHA tojibko cnncoK 
TaxcoHOB, THnbi KOTopbix HMeioTCH b ero KOJUieKUHH. K coxcajieHHio, TaKHe KpynHbie 
repOapHH, KaK rep6apnn Kbio (K), 3AHH6ypra (E), IlapHxca (P), ApHOAbA-ap6opeTyN|a 
(A) He C03A3J1H KaTanoroB THnoBbix KOAneKUHH, a repOapHH EoTaHHnecKoro HHCTHTyra 
hm. B. JI. KoMapoBa (BHH) PAH (LE) Aaxce He HMeeT cBoen CTpaHHUbi b HHTepHeT. 

Okoao 20 rep6apneB onyOAHKOBaAH b HHTepHeT cnncKH rep6apHbix koaackuhh 
pa3HOH CTeneHH noupoGHOCTH (ot npocToro cnncxa bhaob ao noAHbix repOapHbix 
3THKCTOK, KapT pacnpOCTpaHeHHH, OnneaHHA TaKCOHOB) H pa3HOrO KOAHHeCTBa AHCTOB. 

Tep6apHH 3anaAHOH ABCTpaAHH (PERTH) [http://www.calm.waigov.au/science/floraba- 
se.html] BbinycTHA noAHbin KaTaAor repOapHbix o6pa3uoB, npnneM cnncoK bhaob h 
4)OTorpac{)HH pacTeHHH, cAeAaHHbie b npnpoAe, npeAocTaBAHioTCH 3pHTenflM 6ecnAaTHo, a 
rep6apHbie 3 thkctkh h onncaHHH TaxcoHOB b cJjopMaTe DELTA — 3a AeHbrn; c AaHHbiMH 
no peAKHM BHAaM MOXCHO 03HaK0MHTbCH TOAbKO npH CneUHaAbHOM pa3pemeHHH BeAOMCTBa 
no OKpyxcamen cpeAe mTaTa. Tep6apHH CToxroAbMa (S) onyOnHKOBaA cnncoK HeKOTopbix 
roAoceMeHHbix H3 cbohx koaackuhh, EpHTaHCKHH My3eii (BM) — opxHAHbix, repOapnii 
TaM6ypra (HBG) — KpecTOUBeTHbix. Tep6apHH IlapHXca (P) noxa CMor noMecTHTb b 
oOmeAOCTynHyio 6a3y AaHHbix 3 thkctkh 70 thchh o6pa3UOB, Bcero TaM xpaHHTca 8 mha- 
ahohob ahctob. H3BecTHbi TeMaTHHecKHe 6a3bi AaHHbix: repOapHH BpHTaHCKoro aHTapx- 
THHecKoro BeAOMCTBa b KeM6pHAxce (AAS) noMecmrc b 6a3y AaHHbix no aHTapKTHHecKHM 
BHAaM pacTeHHH cboh AaHHbie h CBeACHH# H3 6oAee neM 50 repOapneB MHpa; b EepmiH 
(UC), CHIA, ocymecTBAJieTCA npoeKT SMASCH [http://ucjeps.berkeley.edu/smasch_dist]: 
co6paHbi AaHHbie o MecTOHaxoxcACHHHx pacTeHHH b mTaTe KaAHcfjopHHH H3 MHornx 
rep6apneB CUIA. Taxxce ony6AHKOBaAH b HHTepHeT 6oAee hah MeHee noAHbie KaTaAora 
cbohx KOJUieKUHH repOapHH TaHBaHa (HAST), mTaTa HoBaa Ahfahh b ABCTpaAHH (NE), 
npoBHHUHH OHTapno (QK) h yHHBepcHTeTa PeAJKHHbi (USAS) b KaHaue, HeKOTopbie 
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rep6apHH KajiHcfiopHHHCKHx yHHBepcHTeTOB (SHTC h SFSU), urraTOB Kojiopa.no (CS), 
Hjijihhohc (ILLS), KoHHeKTHieyT (CCNL), CeBepHaa JlaxoTa (NPWRC), Texac (ETST). 
OneHb 6oraTyio HHc})opMauHio npencTaBHji EoTaHHHecKHH can Mnccypn (MO) 
[http://www.mobot.org/welcome.html], oh nonztepxcHBaeT b HHTepHeT HecKOJibKO 6a3 
naHHbix: TaKcoHOMHHecKaa 6a3a TROPICOS, sjieKTpoHHbie BepcHH (})jiopbi CeBepHOH 
AMepHKH H HeCKOJIbKHX Cj)JIOp IJeHTpaJIbHOH H lOjKHOH AMepHKH. B HeKOTOpbIX cj)jiopax 
UHTHpyioTCJi rep6apHbie o6pa3Ubi, ho sto cxopee cj)jiopHCTHHecKHe 6a3bi naHHbix, a He 
KaTajiorn rep6apHbix KOJUieKUHH, h Mbi He 6yneM nonpo6HO Ha hhx ocTaHaBJiHBaTbca. 

Pan 6oTaHHHecKHx canoB onySjiHKOBan cnncKH BbipaiuHBaeMbix BHnoB h coptob. 
3to HauHOHanbHbiH GoTaHHHecxHH can Bejibrnn [http://www/BR.fgov.be]; TajuiHH- 
hckhh 6oTaHHHecxHH can [http://www.tbg.ee]; apGopeTyM Anejinanw (ABCTpajina) 
[http://www.chariot.net.au/~vo/cca.htmi], rne co6paHO MHoro BHnoB SBKajiHnTOB; ap6o- 
peTyMbi roponoB Opan6ypr (repMaHHa) [http://www.biologie.uni-ulm.de/extern/guenter- 
stal], HbioapK, JlHHKOJibH, HarraHyra (CILIA) h np. IlpHxonHTCH yHHTbiBaTb cneun^HKy 
nojib30BaTejieH HHTepHeT. HanpHMep, HauHOHanbHbiH OoTaHHHecKHH can Eejibrnn nJifl 
Tex HHTaTeJieH, KOTOpbie BHnflT B HHTepHeT TOJIbKO OOJIblUOH Mara3HH, HeCKOJIbKO pa3 
nonnepKHBaeT, hto pacTeHHH H3 npencTaBjieHHoro cnncxa He nponaioTca. 

Moxcho HaiiTH b HHTepHeT h ciihckh ccmhh, npenHa3HaneHHbix nna o6MeHa («nejieKTy- 
cbi»). Mhoid TaxHx KaTanoroB ony6jiHKOBajiH OoTaHHHecKHe canw TepMaHHH, HanpHMep 
rerrHHreHCKHH [http://www/gwdg.de/~rcaUau/fbg.htm], EepjiHHCKHH [http://bgbm3.bgbm.fu- 
berlin.de], Eohhckhh http://www. botanik.uni-bonn.de/botgart/home.htm, KnjibCKHH 
[http://www.rz. uni-kiel.de: 8080/Botanik] h np. flocTynHbi «nejieKTycbi» OoTaHHHe- 
cxoro cana Eopno (OpaHuna) [http://www.mairie-bordeaux.fr/fr/cbotaniq.htm], Xejib- 
chhkh [http://www.heisinki.fi/mi/botgard], Tpaua (ABCTpna) [http://www.fkunigraz.ec.at/ 
bo^twww/botgard.html], KoneHrareHa [http://www.botanic-garden.ku.dk], TajuiHHHa. 
06whho 6oTaHHHecKHii can npennaraeT nepecjiaTb cnwcox ceMHH no nacTHM, HanpHMep 
no ceMencTBaM; Taxaa TexHOJiorna oneHb xoporna nJifl HHTepHeT. flpyrne, HanpHMep 
BoTaHHHecKHii can TajuiHHHa, oTnpaBJiaiOT xaTanor ucjthkom — 6ojiee 300 KHJioOaHT. 
Oanjibi 6ojiee 100 KHjioOaHT HeynoOHbi nna nepecbuiKH — npouecc 3aHHMaeT HecKOJibKO 
MHHyT, H HeGoJIbUIOH c6oH B CeTH CBOnHT Ha HeT BailiH yCHJIHH H 3aTpnneHHbie neHbTH. 

HexoTopbie 6oTaHH4ecKHe canw nySjiHicyiOT Oojibuine cnncKH ceMHH nJifl nponaxcH: 
can r. Bhktophs (KaHana), can KocTa-PHKH. 

B HHTepHeT HMeeTca eme HeMano no/ie3Hbix cnpaBOHHHKOB h 6a3 naHHbix, nojib3o- 
BaTbca KOTopbiMH nacTO ObiBaeT neme, neM nenaTHbiMH H3naHH«MH (ocoOeHHo ecjin KHHra 
jiexcHT b OTnajieHHOH OnOjiHOTeice), Tax hto nocryn bo BceMHpHyio FlayTHHy Heo6xonHMO 
HMeTb b xaxnoM OoTaHHHecxoM ynpejKneHHH. 

51 cocTaBHJia nepeHHH repOapneB, onyOjiHKOBaBiiiHx b HHTepHeT cnncKH cbohx 
o6pa3uoB, KaTanorn THnoBbix 3K3eMnjiapoB, a Taxxce nepeneHb OoTaHHnecKHx canoB, 
npencTaBHBiiiHx b HHTepHeT KaTanorn cbohx xchbwx KOJineKUHH h ceMHH. Cnncox 
noMemeH Ha cepBep MI"Y no anpecy [http://www.botanik.cs.msu.su] h OyneT nepHonn- 
HeCKH oSHOBJIHTbCH. 

Mockobckhh rocyaapcTBeHHbiii yHHBepcMTeT nojiyneHO 1 IX 1999 

HM. M. B. JIOMOHOCOBa 
E-mail: ostroum@2.botgard.bio.msu.ru 
http://www.botanik.cs.msu.su/COLLECTION/catal_m.htm 


SUMMARY 

The catalogues of botanical collections available in the Internet were reviewed based on the 
survey of more than 300 sites of herbaria and botanical gardens all over the world. 
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H HOBBIE TAKCOHBI 


YflK 582.998 (-925.2) 


© P. B. KaMejiHH, O. B. HepHeBa 

HOBblE BHflbl POflA JURINEA (.ASTERACEAE) H3 CPEflHEH A3HH 

R. V. K AMELIN. O. V. TSC HERN EVA. A NEW SPECIES OF THE GENUS JURINEA ( ASTERACEAE) 

FROM MIDDLE ASIA 


npHBe^eHbi onwcaHHH flByx hobmx bhaob poaa Jurinea H3 CpeAHea A3hh. 

K/uoneBbie cjiOBa: hobwh bw, Jurinea. 

Jurinea kyzylkyrensis R. Kam. et Tschern. sp. nov. — Planta perennis, 17—25 cm 
alta, caespitosa. Caudices ramosi, ramis abbreviate residuis petiolorum foliorum radi- 
calium basi dilatatorum et sibi invicem incumbentium membranaceis dense tecti. 
Caules numerosi, dimidio inferiore ramosissimi, ramis elongatis, oblique adscendentibus, 
monocephalis, virides, sulcati appresse arachnoidei, dense foliosi. Folia radicalia rosulan- 
tia et caulina infima elongato-linearia, breviter petiolata, petiolis coriaceis dilatatis, caulina 
sessilia, basi dilatata cauli adnata, ad caulem ala angusta subdecurrentia, linearia, integra, 
integerrima, margine revoluta, viridia, supra tenuiter arachnoidea, sparse glandulosa, 
subtus cinereo-arachnoidea, ad apices ramorum caulisque manifeste deminuta. Calathidia 
solitaria; involucri cupuliformis, basi rotundati 8—10 mm longi, 4—8 mm in diam., 
phylla quadriseriata, appressa, ovata, breviter paleaceo-acuminata, acheniis maturis patula, 
interiora iapceoiata, omnia supra tenuiter arachnoidea, margine ciliolata. Corollae ignotae. 
Pappi setae albae, dense et breviter plumosae, 7—JO mm longae. Achenia 4 mm longa, 
tetragona, ad costas et latera sculpturata, sculptura e tuberculis et denticulis cartilagineis 
albidis formata, coronula breviter denticulata terminata. 

Ty pu s: Prov. Narynensis, distr. Ak-Talin, systema fl. Naryn, locus Kyzyl-Kyr dictus, 
in argilias rubras, 12 VIII 1979, Botschantzev, Aydarova, Sudnizina (LE). 

Affinitas. Species ex affinitate J. tianschanica Regel et Schmalh., a qua calathidiis 
minoribus, 8—10 (nec 12—15) mm longis, 4—8 (nec 8—10) mm in diam. et pappi setis 
albis (nec fumagineis) bene differt. 

MHoroneTHee pacTeHHe, 17—25 cm Bbic., o6pa3yeT aepHHHy. Kayaeiccbi BeTBHCTbie, 
BeTBH hx yKoponeHbi, rycTO noKpbiTbi nneHnaTbiMH ocTaTKaMH pacmnpeHHbix y ocho- 
BaHHH h HajieraiomHx apyr Ha apyra nepeuiKOB npHKopHeBbix jmcTbeB. OreSjiH mho- 
roHHcneHHbie, oOnjibHO BeTBHCTbie b hhxchch noJiOBHHe cTeOjia c bctbamh, yanHHeHHbi- 
mh, koco BBepx HanpaBjieHHbiMH, oztHorojioBHaTbiMH, 3eneHbie, 6opo3anaTbie, npwacaTO 
nayTHHHCTbie, rycTO objiHCTBeHHbie. JlHCTbH npHKopHeBow po3eTKH h caMbie hhxchhc 
CT eOneBbie yariHHeHHo jiHHeHHbie, KopoTKonepeuiKOBbie, c pacmnpeHHbiMH koxchctmmh 
H epeuiKaMH; CTeOneBbie — CH^anne, y ocHOBaHHH pacuiHpeHHbie h pacuiHpeHHOH nacTbio 
npupocmne k CTeOmo, cnenca HH36eraiomHe y3KHM KpbuiOM Ha CTeOenb, JiHHeHHbie, 
uejibHbie, uenbHOKpaHHbie, c 3aBepHyTbiM bhh 3 xpaeM, 3ejieHbie, CBepXy TOHKonayTHHHC- 
Tbie, c pacceaHHbiMH xcejie3KaMH, cHH3y ceponayTHHHCTbie, k BepxyimcaM BeTBefi h cTeOjia 
3aMeTHO yMeHbmaiomHecH. Kop3HHKH oflHHOHHbie, oOepTKa HauieBHaHaa, y ocHOBaHHH 
oxpyrnaa, 8—10 mm an. h 4—8 mm b awaM. JIhctohkh oOepTKH b 4 paaax, npHacaTbie, 
aHueBwaHbie, kopotko njieHnaTO-3aocTpeHHbie, npn co3peBaHHH ccmhhok cnenca otkjio- 
HeHHbie, BHyrpeHHHe jiaHueTHbie, Bee CBepxy TOHKonayTHHHCTbie, no xpaio MejiKOpecHHT- 
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naTbie. BeHHHKH He H3BecTHbi. HleTHHKH xoxojuca 6enbie, rycTO h kopotko nepHCTbie, 
7—10 mm ot. Ccmhhkh 4 mm ot., HeTbipexrpaHHbie, no peOpaM h rpaHHM co cKyjibnTypon, 
cocTOHmefi H3 6yropKOB h xpameBaTbix Oenecbix 3y6nHKOB, HaBepxy c KopoTK03y6naTOH 

KOpOHKOH. 

Tnn: HapbiHCKaa o6ji., AK-TajiHHCKHH p-H, OacceHH p. HapbiH, yponniue Kbnbin- 
Kbip, xpacHbie mHHbi. 12 VIII 1979, EonaHueB, AwaapoBa, CyztHHUbiHa (LE). 

PoacTBO. Bna H3 poacTBa J. tianschanica Regel et Schmalh., ot KOToporo xoporno 
OTJiHHaeTCH 6onee mcjikhmh, 8 —10 (a He 12—15) mm an. h 4— 8 (a He 8 —10) mm b 
aHaM., Kop3HHxaMH h OenbiMH (a He abiMnaTbiMH) meTHHKaMH xoxoaxa. 

Jurinea narynensis R. Kam. et Tschern. sp. nov. — Suffruticulus 25—40 cm altus. 
Caudex lignosus ramosissimus, ramis elongatis tenuibus, in nodis et axillis foliorum 
vetustorum pulvinulis tomentosis praeditis, apice incrassati, caules vegetativi dense foliosi 
et generativi subsimplices medio modice foliati emittentes. Caules sparse glandulosi, 
arachnoidei. Folia caulina sessilia, anguste lanceolata, basi dilatata cauli adnata, nervo 
centrali basi subincrassato et in costam caulis angustam continuato, supra dense glandu- 
losa, glandulis immersis, arachnoidea, subtus tenuiter cinereo-tomentosa, integerrima, 
margine revoluto, ad caulis apicem valde deminuta. Calathidia solitaria, involucri 
poculiformis basi subcuneiformis apice subcontracts 12—13 mm longi et 5—7 (8) mm 
in diam., phyila multiseriata (6—7 seriata), arete appressa, viridiuscula, paleacea, dorso 
appresse tenuiter arachnoidea, margine ciliolata, externa et media lanceolata, breviter 
acutata, interna oblongo-lanceolata, sensim longe acuminata. Corollae omnes erectae, 
subsyringeo-albae, 17—18 mm longae, tubo 7—10 mm longo, limbi laciniis 4—5 mm 
longis. Pappi setae 5—7 mm longae, albae, dense scabrae. Achenia 5—7 mm longa, 
tetragona, fusca, ad costas et inferne albida, glabra, levia, longitudinaliter striata, apice 
cofonula breviter denticulata terminate. 

Typus: In vicinitate boreali opp. Taschkumyr, decliva gypsacea ad septentrionem 
exposita, 15 VI 1992, Lazkov, Omuralieva (LE). 

Affinitas. Species ex affinitate Jurinea suffruticosa Regel, a qua involucris 
poculiformibus (nec cupuliformibus) minoribus, 12—13 (nec 14—18) mm longis et 
5—7 (8) (nec 10—15) mm in diam. necnon pappi setis brevioribus 5—7 (nec 7—10) mm 
longis bene differt. 

riojiyKycTapHHHeK, 25 — 40 cm Bbic. OnpeBecHeBuiHH xayaeKC oOmibHO BeTBHCTbiH, bctbh 
ero y/uwHeHHbie, tohkhc, b y3Jiax h na3yxax CTapbix jiHCTbeB c bohjiohhmmh noxiymeHKaMH, 
Ha Bepxyunce yrojimeHHbie, c MHoroHHCJieHHbiMH BereTaTHBHbiMH, rycTo oSnHCTBeHHbiMH, h 
P eHepaTHBHbIMH, nOHTH He BeTBHCTbIMH, yMepeHHO oOjIHCTBeHHbIMH B epeflHen HaCTH CTe6» 
jihmh. CTeOjin pacceHHHO-)xejie3HCTbie, nayrHHHCTbie. JlncTbH cTeOneBbie chothhc, y3KOjiaH- 
ueTHbie, y ocHOBaHHH pacmHpeHHbie h pacmHpeHHbiM ocHOBaHHeM npnpocuiHe k CTeOmo, 
ueHTpa/ibHaa xcmiKa jiHCTa y ocHOBaHHH nnacTHHKH cnenca yTOJimeHHaa h npo^onxceHa b 
y3Koe pe6po ctcOjih; cBepxy — rycTo xcene3HCTbie, c xcene3KaMH, norpyxeHHbiMH b hmkh, 
nayTHHHCTbie, cHH3y tohko cepoBOHJioHHbie, uenbHOKpaHHbie, c 3aBepHyTbiM bhh 3 xpaeM, k 
B epxyuiKe cTeOjia CHJibHO yMeHbineHHbie. Kop3HHKH OOTHOHHbie, o6epTKH OoKanbnaTbie, y 
ocHOBaHHH cnenca KJiHHOBHOTbie, BBepxy cnenca cTHHyrbie, 12 — 13 mm ot. h 5 — 7 (8) mm b 
OT aM. JIhctohkh oOepTKH MHoropaOTbie (b 6— 7 panax), iuiotho npnxcaTbie, 3eneHOBaTbie, 
ruieHHaTbie, no cnHHKe npnxcaTO TOHKonayTHHHCTbie, no xpaio MenKopecHHTnaTbie, HapyxcHbie 
h cpe^HHe jiaHueTHbie, kopotko 3aocTpeHHbie, BHyrpeHHHe npononroBaTO-naHueTHbie, no- 
CTeneHHO othhho 3aocTpeHHbie. BeHHHKH Bee BBepx Topnamne, cnpeHeBaTo-6enbie, 17 — 
18 mm ot., TpyOxa BeHHHxa 7—10 mm ot., nonn oTrnOa 4—5 mm ot. UUeTHHKH xoxonxa 
5 — 7 mm ot., 6ejibie, rycTo mepoxoBaTbie. Ccmhhkh 5 — 7 mm ot., HeTbipexrpaHHbie, 6ypbie, 
no peOpaM h b HHxcHen nacTH Oenecbie, ronbie, rnanKHe, npononbHo-unpHxoBaTbie, Ha 
BepxyuiKe c KopoTK03y6naTOH kopohkoh. 

Tnn: CeBepHbie OKpecTHOCTH r. TamxyMbip, necipouBeTHbie CKJioHbi ceBepHOH 3K- 
cno3HUHH, 15 VI 1992, JIa 3 bKOB, OMypajineBa (LE). 

PoacTBO. Bnn H3 poncTBa J . suffruticosa Regel, ot KOToporo xoporno OTJiHHaeTCH 
OoKanoBHOTbiMH (a He HameBHOTbiMH), 6onee mchkhmh, 12—13 (a He 14—18) mm ot. h 
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5—7 (8) (a He 10—15) mm b jmaM., Kop3HHieaMH h 6ojiee kopotkhmh, 5—7 (a He 
7—10) mm jyi., meTHHKaMH xoxoJiKa. 

HccjieAOBaHHe nojwepxcaHo Pocchhcxhm (Jjohaom (JjyHjiaMeHTajibHbix HccjieaoBaHHH 
(npoexT Ns 97-04-49832). 

BOTaHHHeCKHH HHCTHTyT nojiyneHO 18 V 1999 

hm. B. Jl. KoMapoBa PAH 
CaHKT-lleTepdypr 


YflX 582.982(-924.72/.76) 


Bot. xypH., 2000 r., t. 85, N? 1 


© H. H. IlMxaHimKaH 

CEMEHCTBO CUCURBITACEAE BO <DJIOPE KABKA3A 

N. N. IMKHANITSKAYA. THE FAMILY CUCURBITACEAE IN THE CAUCASIAN FLORA 

IlpHBeaeH KOHcneKT aHKopacryiunx h HaTypamnoBaBLunxca Ha KaBKa3e KyjibTHBnpyeMbix h 3aH0CHbix BnaoB 
ceM. Cucurbitaceae c yica3aHHeM ochobhux chhohhmob, thiiob h reorpacJ)HHecKoro pacnpoorpaHeHna, aaH kjhoh 
ana hx onpeaeneHna. Ytohhch jicktothii Bryonia aspera (Jeffrey, 1969). Cucumis myriocarpus. subsp. 
myriocarpus BnepBbie oTMeneH ana aaBeHTHBHOH cjjjiopbi KaBKa3a. 

KjnoneBbie cnoBa: Cucurbitaceae , KOHcneKT bhaob, KaBKa3. 

B HacTOHiueH pa6oTe npeacraBJieH xoHcnexT TaxcoHOB ceM. Cucurbitaceae Juss. 
4)Jiopbi KaBxa3a, BXjnonaiomHH b ce6a Hapnjiy c flHxopacrymHMH BHjjaMH {Bryonia aspera , 
Ecballium elaterium) Taxxce HaTypanH30BaBuiHecB Ha KaBxa3e xyjibTHBHpyeMbie h 3aHoc- 
Hbie pyAepanbHbie bham, noflBHflbi H pa3HOBHflHOCTH TbixBeHHbix, npHHajuiexcamne k 9 
pojiaM noAceM. Cucurbitoideae Endl. TaxcoHbi pacnoJioxceHbi no fc CHCTeMe, npHHHTOH 
MOHorpa^OM 3Toro ceMeifcTBa C. Jeffrey (1990). Yxa3aHHa Ha pacnpocTpaHeHHe h Tnnbi 
AaHbi no MaTepwajiaM repOapneB BoTaHHHecxoro HHCTHTyra hm. B. JI. KoMapoBa (BHH) 
PAH (CaHKT-IleTep6ypr, LE), HHCTHTyra OoTaHHXH hm. H. H. KeuxoBenn AH Tpy3HH 
(T6 hjihch, TBI) h TocyaapcTBeHHoro My3ea Tpy3HH hm. C. H. flaHauina (TGhjihch, TG&l), 
a Taoce jiHTepaTypHbiM HCTOHHHxaM. Jlna xaxgjoro TaxcoHa npHBejjeHbi ocHOBHbie 
CHHOHHMbi, THn h apean, npn stom pacnpocTpaHeHHe Ha TeppHTopHH KaBxa3a aaeTca b 
COOTB eTCTBHH C paHOHHpOBaHHeM, pa 3 pa 60 TaHHbIM A. JI. TaXTajOKBHOM H K). JI. MeHHU- 
xhm jyia «KoHcnexTa cjmopbi KaBxa3a» (Mchhuxhh, 1991). 


KJHOH HJIfl OnPEflEJTEHHH POflOB H BHJJOB CEM. CUCURBITACEAE 

1. Cre6e;ib npocTepTbiH, 6e3 ycnKOB. Ilnoa KOJHOMemeTHHHCTbiH, npoaojiroBaTo-3;uiHneoHaanbHbiH, 3— 

5(6) cm an. h 1.5—2.5 cm uiHp., noBHCJibiii, npH C03peBaHHH OTaenaiomHHca ot npaMOCToaneii njioao- 
hoxkh h c chjioh Bbi6pacbiBaioiuHH c;iH3b h MHoroHHCJieHHbie ceMeHa . . 8. Ecballium (E. elaterium). 
+ Cre6;iH BbiomHeca hjih CTejnomneca, c ycHKaMH. Ilnoabi HHoro THna.2. 

2. HepeuiKH Ha BepxyiuKe c napon 6oKOBbix xcene30K. JlenecTKH CBo6oaHbie, He cpocuineca. 

. 5. Lagenaria ( L. siceraria). 

+ HepeuiKH 6e3 tbkhx xcene30K.3. 

3. JlenecTKH cpocuineca 6o.nee neM Ha nojiOBHHy CBoew anHHbi. Bchhhk KOJiOKOJibHaTbiii, 7—10 cm uiHp., c 5 

KopoTKHMM OKpymeHHbiMH nonacTaMH. ribuibHHKH cpocuineca b npoaojiroBaTyio ronoBKy. 

. 9. Cucurbita (C. maxima ). 

+ JlenecTKH CBo6oaHbie hjih cpocuineca TOJibKO b ocHOBaHHH. Twhhhkh CBo6oaHbie hjih, TbiHHHOHHbie hhth, 
cpocuineca b ueHTpajibHyio KonoHKy .4. 

4. JlenecTKH 6axpoMHaTbie . 3. Trichosanthes (T. kirilowii). 

+ JlenecTKH uejibHbie. 5. 

5. Ilnoabi coHHbie, HeBCKphiBaioiuneca .6. 
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+ njioflbi cyxwe, npH co3peBaHHH BCKphiBaiomneca hjih HeBCKpbiBaiomHeca. PacrreHna ojihojicthhc, oaHoaoMHbie 
.9. 

6. rijion Hroaoo6pa3HbiM. PacreHHa MHoroueTHHe c onHOjieTHHMH noOeraMH, aBynoMHbie (peiuco oaHoaoMHbie). 

Ychkh npocrbie.7. 

+ rbion TbiKBHHa (TOJiCTOCTCHHaa arona c 3aTBepaeBWHM nepwicapnoM). PacTeHHa onHOJieTHne, peace MHorojier- 
Hwe, onHonoMHbie. Ychkh npocTbie hjih pa3aejibHbie .,.8. 

7. JIwcTba ueubHbie, LUHpoKoaHueBHaHO-cepaueBHaHbie, ocrpbie Haw KopoTKO-ocTpoKOHenHbie Ha BepxyuiKe. 

njiofl npOfloaroBaTo-aHueBHflHbiH hjih ajuiHncoHaajibHbiH, 4—5 cm an. h 2.5 cm uiHp., TeMHO-KpacHbiii, 
npofloabHo-6opo3flHaTbm; ceMeHa MHoronHCJieHHbie, 6e3 KaHMbi no Kpaio. Myacocne nBeTKH b KHCTax, 
pemco OAHHOHHbie, c BeHTpajibHOH Hewyen b ochobbhhh oaHoro H3 nenecTKOB; aceHCKne — oaHHOHHbie 

.2. Thladiantha (T. dubia). 

+ JIwcTba najibnaTo-5—7-aonacTHbie hjih my6oKO pacceneHHbie. rinoa mapoBHaHbiii, 0.8 cm b auaM., nepHbiH 
(He3penbiH nnoa oOmhho KpacHbin, peace 3eaeHbiH), maaKHH; ceMaH A —6, no Kpaio c y3KOH KaiiMOH. MyaccKHe 
h aceHCKne UBencH b khctsix hjih mHTKOBHQHbix coiiBernax; neiuya b MyaccKOM nBence oTcyrcTByer. Pbuibne 
KpynHoe, Bbicrynaiomee, uiepoxoBaioe (c KpynHbiMH cocoHKaMH).7. Bryonia {B. aspera). 

8 (6). Ychkh npocTbie. JlncTba nejibHbie, najibnaTo-3—7-jionacTHbie hjih pa3neabHbie, jionacTH hjih aoan 

3y6qaTbie hjih c HeOojibuiHMH jionacTaMH. MyaccKHe nBeTKH b 2—8-nBeTKOBbix na3yuiHbix nyHKax, 
aceHCKne — onHHOHHbie. Cbbshhk nbuibHHKa npoaoaaceH Bbiuie rae3a. OcHOBaHHe CTOJi6nKa oKpyaceHo 

KojibneBHjiHbiM jihckom. rijioflbi manicne, MancomeTHHHCTbie hjih 6yropnaTbie.1. Cucumis. 

+ Ychkh 2—3-pa3aejibHbie (HHoraa npocTbie). JlncTba nepHCTO-3—7-jionacTHbie hjih pasaenbHbie; aoan nepHC- 
TopacceneHHbie. Myacocne h aceHCKne nBencn oauHOHHbie. Cbsohhk nbuibHHKa He npoaoaaceH Bboue rae3a. 

>KeHCKHH nBeTOK 6e3 KOJibneBnoHoro awoca, oKpyacaiomero ocHOBaHHe CToaOnKa. rinoaw rnaaKHe. 

.6. Citrullus. 

9 (5). Tmhhhkh CBo6onHbie. nnoa hohth OyaaBOBHnHbiH, c 10 npoaoabHbiMH ocTpbiMH peOpaMH, no 30 cm an., 

npH C03peBaHHH cyxoii h bojiokhhctlih, OTKpbiBaioinHHca Ha BepxyuiKe KpbiuieHKOH, MHoroceMaHHbin. 

Ychkh 2—3-pa3aeabHbie.4. Luffa ( L. acutangula). 

+ TbiHHHKH Meacny co6oh cpocuineca b neHTpajibHyio roaoBaaTyio KOjiOHKy (cnHaHnpHn). rinoabi 6ojiee MejiKHe, 

Kojiioane, oaho- hjih MajioceMaHHbie. Ychkh 3—5-pa3aeabHbie . 10. 

10. TLnoabi onHHOHHbie, uinpoKoaHueBHnHbie hjih ajuiHnconnajibHbie, 4—6 cm an. h 3—4 cm uinp., CBHcaioinHe, 
c ceTHaTo-BojioKHHCTOH MaKOTbio, CHapyacH uiHnoBaTO-meTHHHCTbie, npn co3peBaHHH Ha BepxyuiKe 
HenpaBHjibHo paspbiBaioiuneca; ce\iaH 4—6. Myacocne nBeTKH b MHoronBeTKOBbix MeTejiKax, aceHCKne — 
oAHHOHHbie. BeHHH^c c 6 jiaHueTOBHUHO-jiHHeHHbiMH JionacTaMH. 3aBa3b 2—3-nie3nHaa, c 2 ceMa3anaT- 

KaMH b KaacaoM rae3ne. JlncTba naabnaTo-3—5(7)-aonacTHbie; MepeuiKH juiHHHbie. 

... 10. Echinocystis (E. lobata ). 

+ rLnoabi rojioBHaTo co6paHHbie, npoaoaroBaTO-anueBHnHbie, Ha BepxyuiKe 3aocTpeHHbie, 1.2—1.5 cm an. h 
0.7—0.8 cm uiHp., KoacucTbie, aceae3HCTO onyiueHHwe h ycaaceHHbie uiepoxoBaTbiMH meTHHKaMH, hcbck- 
pbiBaioiuHeca, oaHoceMaHHbie. MyaccKHe ubctkh b KHCTax Ha ajihhhom uBeTOHOce, aceHCKne — no 3—15 
rojioBnaTO co6paHHbie. Bchhhk c 5 uiHpoKOTpeyrojibHbiMH JionacTaMH. 3aBa3b oaHoniesaHaa, c 1 
ceMa3anaTKOM. JlncTba 3—5-yrjiOBaTbie hjih Herjiy6oKO naabnaTO-aonacTHbie; nepeuiKH KopOTKHe .... 
.'..11. Sicyos ( S . angulatus ). 


Fam. Cucurbitaceae Juss. 

Subfam. Cucurbitoideae Endl. 

Tribus 1. Melothrieae Endl. 

Subtribus 1. Cucumerinae Pax 
1. Cucumis L. 

1753, Sp. PL: 1011; id. 1754, Gen. PL, ed. 5:442. 

Subgen. 1. Melo (Mill.) C. Jeffrey, 1980, Bot. Journ. Linn.Soc. 81,3 :238. — Melo 
Mill. 1754, Gard. Diet. Abridg., ed. 4. 

1. C. melo L. 1753, Sp. PL: 1011, s. 1. 

OnHcaH no KyjibTHBnpyeMbiM 3K3eMnjiapaM HeH3BecTHoro npoHCXoacfleHHH. JleKTo- 
t h n (Jeffrey, 1980b: 793):' «Cucumis foliorum angulis rotundatis, pomis torulosis L., 
Hort. Cliff. :451 (1738)». 


9 EoTaHHsecKHH xypH&ri, N? 1, 2000 r. 
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la. C. melo L. subsp. melo : Greb. 1959, in Mansf., Kulturpfl. 2:425; C. Jeffrey, 
1980, Cucurb. East. Asia:20^ — C. melo L. 1753, Sp. PI. : 1011, s. str.; Stev. 1813, 
M6m. Soc. Nat. Moscou, 4:70; Bieb. 1819, FI. Taur.-Cauc. 3:624; Hohen. 1833, Bull. 
Soc. Nat. Moscou, 6:246; Ledeb. 1843, FI. Ross. 2, 1:142; Oomhh, 1903, b Ky 3 H., 
H. Bym h Oomhh, MaT. (Jjji. KaBK. 4, 6:144; Tpoccr. 1934, Oji. KaBK., H 3 a. 1, 4:60. — 
C. dudaim L. 1753, Sp. PI.: 1011. — Melo dudaim (L.) Sager. 1826, Ann. Sci. Nat. 
(Paris), 8:313; Bac. 1957, Oji. CCCP, 24:118; MyjiK. 1966, Oji. ApM. 5:53.— 
M. sativus Sager, ex M. Roem. 1846, Syn. Monogr. 2:68, in syn. ad C. melo , nom. nud.; 
Bac. 1957, lcht. coh. 24:116; IlpHJi. 1961, Oji. A3ep6. 8:119; MyjiK. 1966, uht. com. 
5 :53; Kocchko, 1970, Onp. Bbicrn. pacT. CeB.-3an. KaBK. h ripejucaBK. : 376. — Cucumis 
melo var. dudaim (L.) Naud. 1859, Ann. Sci. Nat. (Paris), ser. 4, 11:69. — C. melo var. 
microcarpus Alef. 1866, Landw. FI. :8. — C. melo var. cultus Kurz, 1877, Journ. As. 
Soc. Bengal. 46, 2:103 («(3. culta» ), nom. illeg., superfl.; Tpoccr. 1949, Onp. pacT. 
KaBK.: 414. — Melo microcarpus (Alef.) Pang. 1950, Eot. xcypH. 35, 6:574; Ilpiyi. 1961, 
uht. coh. 8:119. — M. agrestis (Naud.) Pang. 1950, uht. coh. 35, 6:580, p. p., excl. 
typo; IlpHJi. 1961, uht. coh. 8:119; MyjiK. 1966, uht. coh. 5:53. — Cucumis melo L. 
subsp. dudaim Greb. 1953, Kulturpfl. 1:134. — C. melo var. melo : C. Jeffrey, 1980, 
Kew Bull. 34, 4:794. — C. melo var. agrestis auct. fl. cauc. non Naud. 1859: N. Busch, 
Marc, et Woronow, 1909, Fl. Cauc. exs. N 324 (Tp. IleTepG. 6ot. caaa, 28, 3:445); 
Tpoccr. 1949, uht. coh. : 414. 

33: Aujk. (Ko6yjieTH, Ha jiHTopajin); U3: KapT.-K). Oc. («prope urbem Tiflis, 
Kolenati» — KyjibT.?); B3: H. Kyp., Kapa6. («distr. Agdam, steppa Karabach, prope viae 
fer. Evlach»); T («ceji. Axeamap, JleHKopaHCKHH y., IlIejiKOBHHKOB» (TGM!) — 
KyjibT.?). 

YKa3aH KaK uHKopacTymHH h copHbin juifl KaBKa3a (sub C. melo (wild group), 
Chakravarty, Jeffrey, 1980:205); B3: IIIupB. (sub C. melo , TpoccreHM, 1934:60), 
Mypr.-MypoBU. (sub C. melo, Hohenacker, 1833:246; Ledebour, 1843:142; Oomhh, 
1903:144; TpoccreHM, 1934:60); K)3 (sub Melo agrestis , MyjiKHUxcaHBH, 1966:53, 
UOJiHHa Apaxca), EpeB. (sub M. agrestis , XanaTpjiH, 1950:113, ApapaTCKaa uojiHHa), 
Merp.-3aH. (sub M. agrestis , XanaTpaH, 1950:113, Merpn). 

OuHHaBuiee, HaTypajiH30BaBiueecB, copnoe, Ha B03uejiaHHbix nojiax, b opomaeMbix 
noceBax xJionnaTHHKa h 6axneBbix KyjibTyp, b BHHorpaaHHKax, Ha copHbix Mecrax, 
3ajie)Kax h 3a6poiueHHOH ueJiHHe, peace no aoJiHHaM pex. 

K)ro-3an. (Typuna, Cnpua, IlajiecTHHa, HpaH, Hpax, AcjiraHHCTaH) h Cp. A3hb 
(UHKopacTymee, copHoe; Chakravarty, Jeffrey, 1980:205). 

KyjibTHBHpyeTca Ha KaBKa3e KaK njiouoBoe (ubiHB KyjibTypHaa, uecepTHaa, noceBHaa; 
rjiaBHbiM o6pa30M B3 h K)3 — npeHMymecTBeHHO ApapaTCKaa uojiHHa) h KaK aeKopa- 
THBHoe h pauH oneHb apoMaTHbix njiouoB (ubiHB MejiKonjiouHaa, hjih uyuaHM; B3; 103: 
EpeB., Merp.-3aH.), HHoraa uunaeT. 

KyjibTHBHpyeTca b TponHnecKHx, cy6TponnHecKHx h TenjioyMepeHHbix o6jiacT«x 
o6ohx nojiymapHH h unnaeT. 

PouHHa, norBHUHMOMy, TponHHecKaa Ac|)pHKa, 

npHMenaHHe. Bee KaBKa3CKHe auhh, KaK KyjibTHBHpyeMbie, Tax h ecTecTBeHHO pacTymaa Abma copHaa, 
hjih copHonojieBaa c mcjikhmh ropbKHMH hjih khcjiumh HecieAo6HbiMH iuioaaMH, KOTopyio aBTopbi o6pa6oTOK 
4»iopbi KaBxa3a oiijh6ohho OTHOcaT k Melo agrestis (BKJiiOHaa M. dudaim h M. microcarpus ), M. dudaim 
(BKJiiOMaa M. agrestis ) hjih k Cucumis melo var. agrestis , npHHanjieacaT K C. melo subsp. melo (= C. melo var. 
cultus Kurz). 3 tot iioabha BKjHonaeT b ce6a cy6TponnMecKHe AHKopacTymne nonyjiauHH K)ro-3anaaHOH h 
C peAHefi A3 hh h npoH3BOAHbie ot hhx xynbTypHbie 4>opMbi ( b tom Hnc/ie xyabTHBapbi, B03AeAbiBaeMbie b 3an. 
EBpone h CeBepHOH AMepnxe. K C. melo subsp. agrestis (Naud.) Greb. [1959, in Mansf., Kulturpfl. 2:424 
(=C. melo var. agrestis Naud. 1859, Ann. Sci. Nat. (Paris), s6r. 4, 11:73; id. 1859, 1. c. 12:110)], OTcyrcTBy- 
lomewy Ha KaBxa3e, othocbtca AHKopacTyume nonynauHH naneoTponHKOB h npoHcuieAiune ot hhx noxaAbHbie 
KyjibTHBapw hah paebi b IOxchoh Hhahh h Boctohhoh A3hh (Jeffrey, 1980b: 794, 804; Chakravarty, Jeffrey, 


1 3necb h Aanee npHBeAeHbi c pa3peuieHHa aBTopa ccbuiKH Ha xpaHauinAca b 6H6AHOTexe EHH PAH 
3K3eMnnap Hen3AaHHOH pyKonncn: C. Jeffrey. The Cucurbitaceae of Eastern Asia. A report on studies made 
during, and in connexion with, a visit to China, Hong Kong and Japan in 1980. December 1980. Royal Botanic 
Gardens, Kew, Richmond, Surrey, England. 60 p. 
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1980:205). y ranoBoro noaBHaa 3aB«3b rycTO MOXHaraa, c iUiHHHbiMH otctojjiuhmh BonocieaMH b otjihhhc ot 
subsp. agrestis , y KOToporo 0Ha oneHb rycro h Koponco npnxaTo onyineHHaa. 

2. C. myriocarpus Naud. 1859, Ann. Sci. Nat. (Paris), s6r 4, 11:22; C. Jeffrey, 1962, 
Kew Bull. 15, 3 :350. — C. prophetarum Jacq. 1770, Hort. Bot. Vindob. 1:3, tab. 9, non 
L. 1755. 

OnncaH no OTKopacTymHM 3K3eMnjwpaM H3 IOxchoh A(£phkh («Habitat in Africa 
australi») h KyjibTHBHpOBaBiiiHMCfl b flapHxce. C m h t h n bi: «from plants cultivated in Paris 
in 1859» (K); «South Africa, Cape Province, Somerset, Bowker» (K); «Orange Free State, 
Fat [Vet] River, R. Burke» (K) (Jeffrey, 1975:481). 

2a. C. myriocarpus Naud. subsp. myriocarpus : C. Jeffrey a. P. Halliday, 1975, in 
C. Jeffrey, Kew Bull. 30, 3:481. 

Bn*. Tep.-KyM. (HoraHCKaa CTenb, «b 30 km k boct. ot AnHKyjiaKa, copHoe 6 jih 3 
ycaab6bi 2-h TopbKoo3epHOH aaHH, 16 VIII 1949, N® 626, H. B. HoBonoKpoBCKHH», LE!). 

3aHOCHoe, copHoe. 

Uemrp., K)>kh. h Boct. EBpona — JioKajibHo HaTypajiH30BaBuieeca, copHoe (Cogniaux, 
Harms, 1924:151; Tutin, 1968:298; Scholz, 1979:19). 

Pa3BonHTca b 6oTaHHnecKHX canax EBponbi h nHHaeT, pacnpocTpamieTCfl npn noMomn 
caMoceBa. 

PonHHa — A(J)pnKa (Mo3aM6nK, 3aM6wi, 3nM6a6Be, iofo-boct. BoTCBaHa). 

ripuMeHaHne. C. myriocarpus paHee He npHBOjuincB juix aoBeHTHBHOH cjuiopbi KaBKa3a. 3 to pacreHHe 
oujh6ohho yxa 3 aHO (Hapaay c C. sativus L.) C. K. HepenaHOBbiM (1995:375; 6e3 ccbuiox Ha panoHbi) icaic 
KyjibtypHoe. 


Tribus 2. Joliffieae Schrad. 

Subtribus 1. Thladianthinae Pax 
* 2. Thladiantha Bunge 

1833, Enum. PI. China Bor.: 29 (seors. impr.); id. 1833, Mem. Sav. £tr. Petersb. 
2:103. 

1. T. dubia Bunge, 1833, Enum. PI. China Bor.: 29 (seors. impr.); id. 1833, Mem. 
Sav. Etr. P6tersb. 2:103; Bac. 1957, Oji. CCCP, 24:95; B. A. E(j)HMOBa, KoMxca h 
K. IT. IlonoB, 1997, Bot. xcypH. 82, 3:151—152. 

OrmcaH H3 CeB. Khtml (oKp. IleKHHa) («in ruderatis prope Pekinum»). Tnn: «China 
Bor., VII 1831, cf fl., Bunge» (P?). 

UK: B. KyM. (Khcjioboack); B. Tep. (BjiaflHKaBKa3, Anarap, JieBo6epe)KHa5i noiiMa 
p. ApnoH Mexcuy r. Anarap h KypopTOM TaMHCK, c. Cyaaar). 

ycTaHOBJienbi MHoroHHCJieHHbie MecTOHaxoxcneHHB T. dubia b HacejieHHbix nyHKTax 
CeBepHOH Oceran (E<})HMOBa h ap., 1997). 

3aHOCHoe, ouHnaBiuee, copHoe, b caaax h oropoaax, y H 3 ropo,aeH, Ha orpaaax 
npHyca^e6Hbix ynacTKOB, Ha copHbix MecTax, a Taxxce b noiiMeHHbix apeBecHO-KycTapHH- 
kobmx MaccHBax; HHoraa pa3BOflHTCfl Kax fleKopaTHBHoe,* Jienco pacnpocTpamieTCfl H3 
CatfOB H OTHaeT; pa3MHO)KaeTCB KOpHCBblMH KJiy6H«MH. 

PoiiHHa — Boct. A3hb (CeB. h Ccb.-Boct. KHTaft, Kopea); HaTypajiH30BaBiueecfl b 
flnOHHH H, OHeBHflHO, Ha pOCCHHCKOM JJaJlbHeM BoCTOKe (Xa6apOBCKHH H IIpHMOpCKHH 
Kpaa, k))kh. CaxajiHH), JioKajibHo HaTypajiH30BaBmeeca h copHoe b UeHTp., IOro-BocT. h 
Boct. EBpone, CeB. (3an. Cn6Hpb) h Cp. A3 hh (BacnjibHeHKO, 1957:95—96; Ohwi, 
1965:847; Tutin, 1968:297; Scholz, 1979:12; JIoMaKHHa, 1984:153, pnc., KapTa; 
Hhkhthh, 1983:343, Ta6ji. 33, <J)Hr. 1; ripoOaTOBa, 1987:132—133, pnc. 46A (xapTa), 
Ta6ji. XV.A; JJopoHbKHH, 1995:69, 1996:147; HepenaHOB, 1995:375). 

npHMenaHHe. Poa Thladiantha h BHa T. dubia 6bum onHcaHbi A. A. ByHre no eaHHCTBeHHOMy rep6ap> 
HOMy o6pa3uy uBeTymero Myxcicoro pacreHHa, coOpaHHOMy hm b Hione 1831 r. Ha copHOM Meere 6ji H3 rieKHHa. 
Mecro xpaHeHHa THna He ycTaHOBjieHO. Thiioboh arceMimap BHae;i b CaHKT-IIeTep6ypre K. H. MaxcHMOBHH, 
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cyan no ero noMeTKe («v. s.») Ha c. 30 b xpaHaweMca b BH6;iHOTeKe BHH otthckc pa6oTbi ByHre «Enumeratio 
plantarum, quas in China boreali collegit Dr. Al. Bunge. Anno 1831», me 6bUiH onucaHbi 3 th TaKCOHbi. riojiHbiH 
KOMruieKT KOjmeKUHH ByHre, co6paHHoft hm 6/ih3 FleKHHa, BKjnonaa THnbi, comacHo E. Bretschneider 
(1898:326), HaxoaHJica b EoTaHHHecicoM My3ee AxaaeMHH Hayic; BnocaeacTBHH, icaic H3BecTH0, stot repdapHH 
nocTynHJi b LE. Thhoboh o6pa3eu b HacToamee BpeMa He oOHapyxceH b TepGapHH BHH. Ero He BHaea h Jeffrey 
(1980a : 27), npeanoaoxcHTeabHo yKa3aBUJHH LE xax MecTO xpaHeHHa THna T. dubia. BepoaTHee Bcero, stot 
o6pa3eu HaxoanTca b IlapHxce, xax 6buio yxa3aH0 H. T. BacH/ibneHico (1957 : 95) bo «<P/iope CCCP», BMecre 
c apyrHMH rep6apHbiMH MaTepnanaMH ByHre (BKmonaa THnbi), npHo6peTeHHbiMH (J)paHuy3CKHM 6oTaHHKOM 
E. St.-Ch. Cosson (cm.: Stafleu, Cowan, 1976:407). 

EcTecTBeHHbm apeaa T. dubia , oneBHaHO, orpaHnneH CeB. h Ccb.-Boct. KHTaeM h Kopeen. Ha JJaabHHH 
Boctok Pocchh 3to pacTeHHe, bo3moxcho, 6bino 3aHeceHO H3 Kmaa h saecb HaTypaaH30Baaocb, xoTa h yxa 3 aHO 
Kax nHKOpacTymee (Ilpo6aTOBa, 1987 :133; HepenaHOB, 1995 : 375). 

Tribus 3. Trichosantheae C. Jeffrey 
Subtribus 1. Trichosanthinae Pax 
3. Trichosanthes L. 

1753, Sp. PI.: 1008; id. 1754, Gen. PI., ed. 5:439. 

1 . T. kirilowii Maxim. 1859, Mem. Sav. Etr. Petersb. 9:482, in nota (Primit. fl. Amur. 
Suppl. 2 (Index fl. Mongol.)). 

OnncaH H 3 CeB. KnTaa («Hab. in Mongolia Chinensis (australiori?)»). Tnn: Mon¬ 
golia chinensis in reditu e China, 1841, cf fl., Kirilow» (LE!). 

la. T. kirilowii Maxim, var. kirilowii: C. Jeffrey, 1980, Cucurb. East. Asia:46. 

C33: Tyan.-Aan. (Aonep). 

BepoHTHO, ojiHHaBiiiee. 

PojtHHa — Boct. A3hb (CeB. h Ccb.-Boct. KnTan, Kopea, 5InoHHfl (ocTpoBa UycHMa, 
Xohcio, Kiocio)) (Jeffrey, 1980a: 46). HHoraa pa3BOflHTC« b cajtax xa k aexopaTHBHoe. 

npHMenaHHe. T. kirilowii var. kirilowii npHBO/urrca ana aaBeHTHBHOH (Juiopbi KaBKa3a BnepBbie. 


Tribus 4. Benincaseae Ser. 

Subtribus 1. Luffinae C. Jeffrey 
4. Luffa Mill. 

1754, Gard. Diet. Abridg., ed. 4. 

1. L. acutangula (L.) Roxb. 1814, Hort. Bengal.: 70; id. 1832, Fl. Ind., ed. Carey, 
3:713; Ledeb. 1843, Fl. Ross. 2, 1: 141; UlManbr. 1895, Oji. CpejjH. h IOxch. Pocchh, 
KpbiMa h CeB. KaBK. 1:376; Bac. 1957, Oji. CCCP, 24:100; ripHJi. 1961, Oji. A 3 ep 6 . 
8:112. — Cucumis acutangulus L. 1753, Sp. PI.: 1011 ( «acutangula »). 

OnncaH, no-BnjjHMOMy, no xyjibTypHbiM 3 X 3 eMnjiapaM («Habitat in Tataria, China»). 
Hcothh (Jeffrey, 1980b: 792): Herb. Linn. 1152/7 (LINN, photo — LE!). 

B3: Mypr.-MypoBfl. («Helenendorf, Hohenacker» — xyjibT.?). 

Yxa 3 aH zuifl KaBxa 3 a (Ledebour, 1843 :141, «Hab. in vineis ad fl. Terek (Falk. — vix 
spontanea)»). 

KyjibTHBnpyeTCH b TponHnecxnx h cyOTponnHecxnx o6jiacT«x, Taxxce Ha KaBxa3e, 
HHonta flHnaeT. 

Po^HHa — naneoTponHKH. 

npHMenaHHe. Cyaa no TOMy, hto 3tot bhjb He 6bin yxa3aH R. Fr. Hohenacker (1833) b nepeHHe 
anKopacTyiHHx h oaHHaBiuHx BHaoB pacreHHH TeppHTOpHH EnH3aBeTnoaa (raHaxcH) h npoBHHUHH Kapa6ax. 
npHBeaeHHbiH Bbune o6pa3eu H3 kojiohhh reneHeHaop<j), oneBiiaHO, co6paH c KyabTHBHpyeMoro pacrreHHa. 

L. acutangula annaeT peaxo b oTaHMHe ot L. cylindrica (L.) M. Roem. [1846, Syn. Monogr. 2:63 
(= L aegyptiaca Mill.)] (Chakravarty, Jeffrey, 1980:202), uiHpOKO xyabTHBHpyeMoro b TponHHecKHX h 
cy6TponHnecKHx o6aacTax o6ohx noaymapHH, a Taxxce Ha KaBxa3e (B3: Aaa3.-ArpHH.; T; npHJiHnxo, 
1961:112). 
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Subtribus 2. Benincasinae (Ser.) C. Jeffrey 
5. Lagenaria Ser. 

1825, Mem. Soc. Phys. Geneve, 3, 1:25, tab. 2. 

1. L. siceraria (Mol.) Standi. 1930, Publ. Field Mus. (Bot.), 3, 3 :435. — Cucurbita 
lagenaria L. 1753, Sp. PL: 1010. — C. siceraria Mol. 1782, Sagg. Stor. Nat. Chili, ed. 
1:133; id. 1810, 1. c., ed. 2:316. — Lagenaria vulgaris Ser. 1825, Mem. Soc. Phys. 
Geneve, 3, 1:25; Ledeb. 1843, FI. Ross. 2, 1:141; Tpoccr. 1949, Onp. pacT. KaBK.: 414; 
Bac. 1957, Oji. CCCP, 24:119; IIpHJi. 1961, Oji. A3ep6. 8: 121; Kocemeo, 1970, Onp. 
BbicLU. pacT. CeB.-3an. KaBK. h IIpeflKaBK.: 376. 

Onncan H3 Hhjih. Tun: «Chile, Molina» (?BOLO) (Jeffrey, 1980a: 55). 

C33: Tyan.-Aan. (Meatfly peKaMU Arypa h MauecTa, KpyTOH ckjioh, copHbie MecTa); 
33: A6x. (JIaTbi, b o6pbiBax 6 jih 3 p. Koflop). 

YKa3aH ajih 33: HhivPhoh. (sub L. vulgaris , Ledebour, 1843 : 141, 6 jih 3 KyTancn, «in 
muris antiquis»). 

OitHHaBuiee, copHoe. Pa3BOflHTCfl MecTaMH Ha KaBKa3e KaK fleKopaTHBHoe h pafln 
njioaoB (TbiKBa-ropjiBHKa, TbiKBa «6yTbuiOHHaji», Kajie6aca). 

KyjibTHBHpyeTca b IJeHTp. (peflKo), lOatH. h Boct. (loatHbie paiioHbi) EBpone, K)ro-3an. 
A 3 hh (TypuHH, CwpHH, JIwBaH, flanecTHHa, HpaH, HpaK), ccb.-boct. AcJjpHKe (UlManbra- 
y3eH, 1895:376; BacHJibneHKO, 1957:120; Tutin, 1968:298; Jeffrey, 1972:203; Scholz, 
1979: 11; Chakravarty, Jeffrey, 1980:198). 

UlnpoKO KyjibTHBHpyeTCfl h noHTH HaTypajiH30BancB b TponHnecKnx CTpaHax o 6 ohx 
nojiymapHn; b ahkom coctohhhh HeH3BecTeH. 

POflHHa, BepOHTHO, A(J)pHKa. 

npHMeMaHHe. MecTo xpaHemwi THna h 6 H 3 B 6 Ctho: thiioboh o6pa3eu, BepoaTHO, yrpaneH (Jeffrey, 
1967:51). 


6. Citrullus Schrad. 

1836, in Eckl. et Zeyh., Enum. PI. Afr. Austr. 2:279, nom. cons. 

1. C. colocynthis (L.) Schrad. 1838, Linnaea, 12, 4:414; Bac. 1957, Oji. CCCP, 
24:113. — Cucumis colocynthis L. 1753, Sp. PI.: 1011, non Thunb. 1794. — Colocynthis 
vulgaris Schrad. 1833, Ind. Sem. Hort. Acad. Gotting. :2.. 

OnwcaH no 3K3eMnjiapy, KyjibTHBHpoBaBuieMycji b Yncajie (UlBeuna). JleKTOTnn 
(Jeffrey, 1967:46, 1972:202): Herb. Linn. 1152/1 (LINN, photo — LE!). 

YKa3aH KaK AHKopacTymnn jinx K)3: Merp.-3aH. (necnaHbie 6epera p. ApaKC 6 jih 3 
r. Merpn) (raOpnsjiaH h jx p., 1981:77; Eapcenm, 1989: 101, KapTa). 

3aHOCHoe, oflHHaBiuee, copHoe. 

K)jkh. EBpona (ioro-BOCT. HcnaHHfl, Chuhjihh); Cpejun. (rpeuna); K)ro-3an. h RDjkh. 
(3an. h kdxch. Hhaha) A3hb; ceB. AcJjpnKa; KaHapcKne o-Ba (Jeffrey, 1972:202). 

3aHOCHoe, copHoe b Cp. A3 hh (TypKMeHHB — TeflaceHCKHH oa3nc, yponnute ,IJoKy3- 
CepKap 6 jih3 ct. TeoKciop (= TeoK-Tene); IJeHTp. KapaKyMbi, loacHas OKpanHa) (BacHJib- 
neHKo, 1957 : 113; Hhkhthh, 1983 :343; CyxaHKyjmeB, 1989:62; KaK AHKopacTymnii — 
TaGpHajiHH h flp., 1981:77, «b6jih3h ct. reoK-Tene»; HepenaHOB, 1995:375) h Ha 

POCCHHCKOM JJajIbHeM BoCTOKe (IIpHMOpCKHH p-H*, YcCypHHCKHH p-H - 6jIH3 C. HOBO- 

HnKOJibCKoe) (FIpoGaTOBa, 1987:135). Pa3BOflHTCfl c ApeBHeHiUHX BpeMen H3-3a mioflOB 
(kojiouhht), npwMeHHeMbix b MennunHe. 

npHMeMaHHe. C. colocynthis, anoBHTbiH ropbKonnonHLiH Kcepo(f)HT, b ahkom coctomhhh BCTpeMaeTca b 
apHAHbix o6/iaarax AtfjpHKH h A3hh. B ApMeHHH ace, me H3BecTHa ero MajioHHCJieHHaa nonyjiauna b noime 
p. Apaxc (6 /ih3 r. Merpn), 3tot bha, cxopee Bcero, 3aHOCHbiH hah, bo3moxho, HaTypajiH30BaBiiiHHca nocjie 
KyjibTypbi. C. colocynthis BHeceH b KpacHbie khhto ApMeHHH h CCCP. 
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2. C. lanatus (Thunb.) Matsum. et Nakai, 1916, Cat. Sem. Spor. Hort. Bot. Univ. 
Imp. Tokyo:30. — C. lanatus (Thunb.) Mansf. 1959, Kulturpfl. 2:421, comb, superfl.; 
MyjiK. 1966, Oji. ApM. 5:50. — Momordica lanata Thunb. 1794, Prodr. PI. Capens. 1:13. — 
Citrullus vulgaris Schrad. 1836, in Eckl. et Zeyh., Enum. PI. Afr. Austr. 2:279; id. 1838, 
Linnaea, 12, 4:412; Bac. 1957, Oji. CCCP, 24:111; ripHJi. 1961, Oji. A 3 ep 6 . 8:116; 
KoceHKO, 1970, Onp. Bbicui. pacT. CeB.-3an. KaBK. h IJpejucaBK.: 375. — C. edulis Spach, 
1838, Hist. Nat. Veg. Phan. 6:214. — C. aedulis Pang. 1930, Tp. npHKJi. 6 ot. reH. ceji. 23, 
3 :44; Tpoccr. 1949, Onp. pacT. KaBK.: 414 ( «edulis »). — C. colocynthoides Pang. 1930, uht. 
coh. 23, 3:66; Bac. 1957, uht. coh. 24:112; ripHJi. 1961, uht. coh. 8:117. 

OnncaH H 3 KDxchoh Ac^phkh (KancKaji npoB., Mbic floGpoii Hauexcubi). Tnn: «Thun- 
berg» (UPS) (Jeffrey, 1972:202). 

C33: Tyan.-Ajyi. (noiiMa pynba HeMHTOKBauxce); 33: Ajpk. (KoGyjieTH, Ha jiHTopajin); 
L(3: KapT.-K). Oc. («prope urbem Tiflis, Kolenati» — KyjibT.?). 

OuHHaBuiee, copHoe. KyjibTHBHpyeTca Ha KaBKa3e KaK nniueBoe pacTeHne (ap6y3 
KyjibTypHbiH, cTOJiOBbiH) (B3, IlpHjiHnKO, 1961:116; B3: Mypr.-MypoB#.; K)3: EpeB., 
flap., 3aHr., Merp.-3aH., MyjiKHjxxcaHflH, 1966:50) h H3peuKa KaK KopMOBoe (ap6y3 
kopmoboh; sub C. colocynthoides , ripHJiHnKo, 1961 : 117), unnaeT. 

KyjibTHBHpyeTCH b TponHnecKHX h cyGTponHnecKHx oOjiacTHx 3eMHoro rnapa, MecTaMH 
UHnaeT h HaTypajiH3yeTca., 

PouHHa — IOxch. m IOro-3an. A^pnxa. 

7. Bryonia L. 

1753, Sp. PI.: 1012; id. 1754, Gen. PI., ed. 5:442 ( «Bronia »). 

1. B. aspera Stev. ex Ledeb. 1843, FI. Ross. 2, 1: 140; Stev. 1812, in Fisch., Cat. 
Jard. Gorenki, [ed. 2] :32, nom nud.; C. A. Mey. 1831, Verz. Pfl. Cauc.: 83; Pauae, 1901, 
Kojui. KaBK. My3. 2:92; C. Jeffrey, 1969, Kew Bull. 23, 3 :452, map 1 (p. 458); id. 1872, 
FI. Turk. 4:205; TaxT. h Oeu. 1972, Oji. EpeB.: 107; J. S. Andersen, 1977, in Rech. f. 
FI. Iran. 123 : 8, 13, tab. 2; Zohary, Heyn a. D. Heller, 1983, Conspr FI. Or. 2 :75; Hepen. 
1995, Cocyu. pacT. Pocchh h conpeu. rocyu. :374. — B. alba L. var. (3., Bieb. 1808, FI. 
Taur.-Cauc. 2:411. — B. alba auct. fl. cauc. non L. 1753: C. A. Mey. 1831, 1. c.:83; 
Hohen. 1838, Enum. PI. Talysch. :62; Ledeb. 1843, 1. c.: 140, p. p., quoad pi. cauc.; 
Boiss. 1872, Fl. Or. 2:762, p. p., quoad pi. cauc.; lUMajibr. 1895, Oji. CpejjH. h IOxch. 
Pocchh, KpbiMa h CeB. KaBK. 1:376, p. p., quoad pi. cauc.; JlnncKHH, 1899, Tp. Thc})ji. 
Got. caua, 4 (Oji. KaBK.): 309; Pajwe, 1901, uht. coh. 2:92; Oomhh, 1903, b Ky 3 H., 
H. Byrn h Oomhh, MaT. Oji. KaBK. 4, 6:3, 143; Tpoccr. 1934, Oji. KaBK., H3u. 1, 4:60; 
oh xce, 1949, Onp. pacT. KaBK.: 413; Xap. 1952, Oji. Tpy3., H3u. 1, 8:118, p. p., quoad 
pi. cauc.; IIpHJi. 1961, Oji. A3ep6. 8:113, p. p., quoad pi. cauc.; MyjiK. 1966, Oji. ApM. 
5:47, p. p., quoad pi. cauc.; KoceHKO, 1970, Onp. Bbicrn. pacT. CeB.-3an. KaBK. h 
IlpeuKaBK.: 375; TaxT. h Oeu. 1972, uht. coh.: 107; TajiyniKO, 1980, Oji. CeB. KaBK. 
3:137; TaHC^HJibeB h Kohohob, 1987, KaT. UHKopacT. pacT. CTaBpon. Kpan:99; Hepen. 
1995, uht. coh. : 374, p. p., quoad pi. cauc.; A. JI. HBaH. 1997, KoHcneKT c|>ji. CTaB¬ 
pon. : 115; XaHjpKHH h LLIapGaTXH, 1999, Oji. flnjiHXcaHCK. 3anoB. :42. — B. dioica auct. 
fl. cauc. non Jacq. 1774: Bieb. 1819, Fl. Taur.-Cauc. 3 :625, p. p., quoad pi. cauc. et syn. 
B. alba var. (3. et B. aspera Steveni; C. A. Mey. 1831, 1. c.:83; Hohen. 1833, Bull. Soc. 
Nat. Moscou, 6:246; Ledeb. 1843, 1. c.: 140; Boiss. 1872, 1. c. 2:760, p. p., quoad pi. 
cauc.; UlMajibr. 1895, uht. coh. 1:376, p. p., quoad pi. cauc.; JlnncKHH, 1899, uht. coh. 
4:309; Pajme, 1901, uht. coh. 2:92; Oomhh, 1903, uht. coh. 4, 6:3, 143; Tpoccr. 1934, 
uht. coh. 4:60; oh xce, 1949, uht. coh. : 413; Xap. 1952, uht. coh. 8:118, p. p., quoad 
pi. cauc.; IIpHJi. 1961, uht. coh. 8:113, p. p., quoad pi. cauc.; MyjiK. 1966, uht. coh. 
5:48, TaGji. 19, p. p., quoad pi. cauc.; KoceHKO, 1970, uht. coh. : 375; TajiyniKO, 1980, 
uht. coh. 3:137; TaH^HjibeB h Kohohob, 1987, uht. coh. : 99; Hepen. 1995, uht. 
coh. : 374, p. p., quoad pi. cauc.; A. JI. HBaH. 1997, uht. coh.: 115. — B. steveni Bieb. 
in sched. Herb. hort. Petropol. 
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OnHcaH c UeHTpanbHoro KaBKa3a (Khcjioboack) («...in Caucaso subalpino, circa 
acidulam Narzana»). JIcktothii (Jeffrey, 1969:452; emend. HMxaHnmcafl, h. 1.): 
«Nartsan, cf fl. et alab., Stev[en]. Herb. Fischer (sub nom. Bryon[ia ] aspera\ confirm. 
C. Jeffrey, Sept. 1966 in sched.)» (LE! iso? («sine loco, cf alab., N 123, Steven») — 
LE!). 

3FI: 3. C/raBp.; BEL B. CTaBp.; 3K: Ypyn-Te6.; UK; BK; U3; B3: Ajia3.-ArpHH., 
Mypr.-MypoBA., Kapa6.; K)33; 103; T. 

Yiea3aH ztJiH Bcero KaBiea3a (sub B. alba w B. dioica , JlnncKHM, 1899:309); Bcex 
panoHOB CeBepHoro KaBKa3a, xpoMe cTenen FIpe^KaBKa3bH h BbicoxoropHH (sub B. alba , 
TajiyuiKo, 1980: 137); 3JI (sub B. alba h B. dioica , TpoccreHM, 1949 :413), A3.-Ky6. (sub 
B. alba, Oomhh, 1903:143; sub B. dioica, TajiyuiKO, 1980:137); BFI: Tep.-KyM., 
Tep.-Cyji. (sub B. dioica , TajiyuiKO, 1980: 137); 3K (sub B. alba , TpoccreHM, 1949 :413), 
Eejio-JIa6. (sub B. alba , HBaHOB, 1997 : 115); C33: AHan.-reJi., Tyan.-Aan. (sub B. dioica , 
TajiyuiKO, 1980: 137); 33 (sub B. alba h B. dioica , TpoccreHM, 1949:413; ripHJiHnieo, 
1961 :113; sub B. alba , BacHJibneHKo, 1957: 102; MyjiKH^xcaHHH, 1966:47); Hhf.-Phoh. 
(sub B. dioica , Oomhh, 1903:3; sub B. alba h B. dioica , TpoccreHM, 1934:60), Phoh.- 
Kbhp. (sub B. alba , Ledebour, 1843: 140; Oomhh, 1903:4; Xapa^3e, 1952: 118). 

IOro-3an. (ceB. Typuna, ceB. HpaH, ceB. Ac^raHHCTaH, 3an. JlaKHCTaH), Cp. (ioxch. 
TypKMeHHH — 3anaaHbiH h UeHTpajibHbiH KoneT^ar) h IOxch. (ceB.-3an. Hh^hh) A3ha 
(J effrey, 1969:453—454, map 1 (p. 458)). 

' npHMenaHHe. B. aspera , comacHO Jeffrey (1969),— eflHHCTBeHHbm bhji po/ta Bryonia bo cjyiope KaBKa3a. 
3 to noflTBepacaaeTca H3yneHHeM rep6apHbix xojmexuHH, xpaHamnxca b CaHXT-FIeTep6ypre (LE) h T6miHCH 
(TBI, TGM). OflHaico BruioTb nocne/mero BpeMeHH xaBxa3Cxne pacreHHa Bryonia TpaamiHOHHO OTHOCHjiHCb 
6oTaHHKaMH k flByM (pe^Ko TpeM, Bxjnonaa B. aspera) BH/iaM h oluh6ohho npHBOUHjiHCb non Ha3BaHHjiMH 
B . alba L. h B. dioica Jacq. Mexmy TeM yxa3aHHbie Bbirne TaKCOHbi xopouio OTJinnaiOTca ot B. aspera h He 
BCTpenaiOTCH Ha KaBxa3e (Jeffrey, 1969:458, map 1). 

B. aspera — /mynoMHoe (oneHb peaxo oaHoaoMHoe) pacieHHe c nepHbiMH aro/iaMH. He3penbie n/io/tbi 
o6mhho KpacHbie, xoTa HHoraa, co3peBaa, ohh, MHHya npOMexcyronHyio CTaaHio Kpacnow oxpacxn, cpa3y nepHeiOT 
(Jeffrey, 1969 :454). Pbuibua xceHcxnx ubctxob y B. aspera xpynHbie, BbiCTynaiowHe, mepoxoBaTbie (c KpynHbiMH 
cocohxbmh) b oTjiMHHe ot 6jiH3Koro BHjaa B. alba (oflHoaoMHoro, HHoraa ABynoMHoro pacreHHa c nepHbiMH 
arcxnaMH); y nocne^Hero ohh ManeHbxne, rjiaaxne hjih c HeMHoronHCJieHHbiMH kopotkhmh cocoHKaMH. Rnoabi 
y B. alba b otjihhhc ot B. aspera HHKoraa He 6biBaiOT xpacHbiMH. B. dioica Jacq. (= B. cretica L. subsp. dioica 
(Jacq.) Tutin), npoH3pacTaiomHH b UeHTp. h IOxch. EBpone h CeB. Affjpnxe (Mapoxxo, Anxnp), — /tByaoMHoe 
pacTeHHe c KpacHbiMH aroaaMH h BbicrynaiomHMH bo/iochctmmh pbuibuaMH (Jeffrey, 1969:444—447). 

B. aspera eme Mano H3yneH Ha KaBxa3e b npnpo/tHbix yariOBHax, h b hbcthocth b OTHOiueHHH oxpacxn 
nnona, BaxcHewuiero npH3HaKa ana painHneHHa bhjiob Bryonia , a Taxxce Hyxcaaeica b yroHHeHHH apeana Ha 
ochobbhhh hobwx, 6o/iee o6uiHpHbix h 6o/iee nojiHbix rep6apHbix c6opoB. 

Ha3BaHHe B. aspera Stev. BnepBbie 6buio ynoMaHyro O. E. OnmepOM (Fischer, 1812) b «Kaiajiore 
6oTaHHMecKoro caaa rpacfja A. K. Pa3yMOBCKoro b ropeHxax» 6e3 onncaHna h xaxHX-jin6o CBeaeHHH othoch- 
TejibHo npoHCxoacaeHHa 3Toro pacTeHHa. JlHiiib C. F. Ledebour (1843) 3 Bkohho o6Hapo/tOBan BHja bo «Flora 
Rossica» npHBe^eHweM onwcaHHa 3Toro TaxcoHa h .yxa3an ero juix KaBxa3a («Hab. in provinciis caucasicis [in 
sibalpinis Caucasi septentrionalis (M. a. Bieb.), circa acidulam Nartzana, alt. 280—500 hexap. (C. A. Meyer), 
in Iberia! (Wilhelms pi. exs.), Somchetia! (Eichw.), territ. Elisabethpol. et provinc. Karabagh (Hohenack.)]») 
Hapsmy c AByMa apyrHMH bh^mh — B. alba L. h B. dioica Jacq. 

M. Bieberstein (1819:625) bo «Flora Taurico-Caucasica» npHBen win KaBxa3a Bcero ^Huib o/ihh bha stoid 
po^a — B. dioica Jacq. («Occurrit passim per Caucasi septentrionalis subalpina ad sepes») c iiByflOMHbiMH 
UBeTKaMH h npe/mo/ioxcHTenbHo KpacHbiMH nno^aMH, npH stom otmcthb, hto bhach ^Huib He3penbie ruio/tbi. 
Cpe^H chhohhmob B. dioica EH6epuiTeHH yxa3aji «B. alba L. var. p.», pa 3 HOBHflHOCTb 6e3 Ha3BaHH», paHee hm 
(B ieberstein, 1808:411) onHcaHHyio no MyxccxoMy 3K3eMnnapy, co6paHHOMy b KHCJiOBO/tcice («...in Caucaso 
subalpino,-circa acidulam Narzana. Floret aestate»), h «B. aspera Steveni» (b LE Ha STHKeTKax BCTpenaeTca 
Taxxce Ha3BBHHe «B. Steveni Bieb.»). 

Ha ochobbhhh H3yMeHH« rep6apHbix MaTepnanoB KaBKa3CKHX Bryonia , xpaHHiitHxcji b LE, hbmh yTOHHeH 
neKTOTHn B. aspera, o6Hapo^oBaHHbiH Jeffrey (1969:452) («Type: U.S.S.R., Narzan, Bieberstein (LE, 
lectotype!»)) h no3^Hee npHBeaeHHbiH hm (Jeffrey, 1972:205) bo «<t>/iope TypuHH» («Caucasus, Bieberstein 
(lecto! LE!)»), a 3aTeM J. S. Andersen (1977:8) bo «Flora Iranica» («Typus: Caucasus, Marschall von 
Bieberstein, LE»). TunoBOH o6pa3eu B. aspera , npe^CTaBneHHbm UBeiymHM m>okckhm pacTeHHeM, 6bur co6paH 
b KHcnoBo^cxe X. X. CTeBeHOM (BepoaTHo, b 1800 r.; cm.: Kukkonen, Viljamaa, 1971:22—23), a He 
db. K. EH6epuiTeHHOM, icaic ohihSomho yKa3an jJxce^jcJjpH. Xoth 3tot o6pa3eu, a Taxxce jibsl npyrax rep6apHbix 
3K3eMnnapa B. aspera OreBeHa b LE, cxopee Bcero npoHCXO^amHe Taxxce H3 KHcnoBO^cxa («sine loco, cf alab., 
N 123, Steven (sub nom. B. aspera)» (LE! H30JieKTOTHn?); «Ex Caucaso Cabardinico a. 1803, fr. immat., 
[Steven]. Herb. Bieb. (sub nom. B . dioica)» (LE!) (manus Bieb.) ( B . alba L.? sec. A. Oomhh, 1903 in sched.)), 
6buin H3yMeHbi Jeffrey («Sept. 1966» in shed.) h TecTHpOBaHbi hn) xa k «B. aspera Stev. ex Ledeb.», oflHaxo xax 
nexTOTHn 3Toro Bmxa hm 6bui b LE, BepoaTHo, no omn6xe o6o3HaaeH rep6apHbiH o6pa3eu CHHTHna B. aspera , 
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co6paHHbiii b M6epHH X. BwibrejibMcoM («Cauc[asus], Wilh[elms], cf fl., d[edit] [18] 14 (sub nom. B. Steveni 
Bieb.). (Herb. Ledeb. 304.2, sub nom. B. aspera Stev.)», LE!) (IDC micro-ed. type herb. Cauc. sect. N 209/A3!; 
Byalt et al., 1995:6). 


8 . Ecballium A. Rich. 

1824, in Bory, Diet. Class. Hist. Nat. 6 : 19, nom. cons. 

1. E. elaterium (L.) A. Rich. 1824, in Bory, Diet. Class. Hist. Nat. 6:19; Ledeb. 
1843, Fl. Ross. 2, 1:141. — Momordica elaterium L. 1753, Sp. PI.: 1010; Bieb. 1808, 
Fl. Taur.-Cauc. 2:410; C. A. Mey. 1831, Verz. Pfl. Cauc.: 83; Hohen. 1833, Bull. Soc. 
Nat. Moscou, 6:245; id. 1838, Enum. PI. Talysch:62. — M. aspera Lam. 1779, Fl. Fr., 
ed. 1,2:191. — Elaterium cordifolium Moench, 1794, Meth.: 503. — Ecballium agrestis 
Reichenb. 1831, Fl. Germ. Excurs. 1, 3:294. 

OnncaH no KynbTypubiM 3K3eMnnapaM H3 IOxchoh EBponbi («...in Europa australi»). 
JleKTOTnn (Jeffrey, 1972:203, 1980a:57): Herb. Linn. 1150/10 (LINN, photo — LE!). 

3FI: A3.-Ky6. (TaMaHCKHH n-OB, no6epexcbe A30BCKoro Mopa); BK: MaH.-CaMyp., 
Ky6nH.; 33: A6x. (Ue6enbna (lOpbeBCKoe)), Hhf.-Phoh. (FIoth); U3: KapT.-K). Oc., 
Tpnaji.-H. KapT.; B3; 103: K). Kapa6. (LUax6ynax); T. 

YKa 3 aH jyifl Bcero KaBKa 3 a (JIwncKHH, 1899:309; BacmibHeHKo, 1957:110; ripHnun- 
ko, 1961 : 115; MyjiKwtxcaHHH, 1966:50, Ta 6 n. 20); Bcex panoHOB 311 h BFI (TpoccreHM, 
1949:413; TanyiiiKO, 1980:137), CTaBponojibCKoro xpaa (TaHcjwnbeB, Kohohob, 
1987:99); BFI: B. CTaBp., Tep,-KyM. (HBaHOB, 1997 :115),’Tep.-Cyji. (sub M. elaterium , 
Meyer, 1831:83; sub E. elaterium , Ledebour, 1843:141); 3K (TpoccreHM, 1949:413), 
Eejio-JIa 6 ., Ypyn-Te 6 . (TanyiiiKO, 1980:137); UK: B. KyM. (reopmeBCK; IIlMajibray 3 eH, 
1895:377); C33: AHan.-ren. (ranyuiKO, 1980:137); U3: JlopH (rpoccreHM, 1934:60); 
K)33 (rpoccreiiM, 1949:413); 103 («Ha ceBepe», TpoccreHM, 1949:413), EpeB. (3 hmh- 
aa 3 HH; MyjiKHAXcaHHH, 1966:50, TaOn. 20; TaxTaaxom, Oe^opoB, 1972:107), Hax. 
(llpHJiHnKo, 1961:115). 

K)ro-BocT. (KpbiM) h Boct. (ioxch.) EBpona; Cpemn.; K)ro-3an. A3 hh (ceB.- 3 an. 
Typuwa — BHeuiHaa AHaTOJina h ocTpoBa, Cnpua, JlHBaH, riajiecTHHa, ceB.- 3 an. HpaH); 
A3opcKHe o-Ba. 

npuMenaHHe. yKa3aHH« E. elaterium juw CpejweH A3 hh («H3bcctho H3 TauiKeHTa», BacuribHtHKO, 
1957:110; npununKo, 1961:115; My/notipKaHjiH, 1966:50; Hhkhthh, 1983:343, Ta6/i. 33, c})Hr. 2 (a, 6); 
HepenaHOB, 1995:375), no-BHflHMOMy, othocbtcb k 3aH0CHbiM copHbiM pacreHHHM. 


Tribus 5. Cucurbiteae Ser. 

9. Cucurbita L. 

1753, Sp. PI.: 1010; id. 1754, Gen. PI., ed. 5:441. 

1. C. maxima Duchesne ex Lam. 1786, Encycl. Meth. Bot. 2, 1 :151; Bac. 1957, Oji. 
CCCP, 24: 122; Tpoccr. 1949, Onp. pacT. KaBK. : 414; FIpHJi. 1961, Oji. A3ep6. 8:123; 
Mynx. 1966, On. ApM. 5:55; KoceHKO, 1970, Onp. Bbicm. pacT. CeB.-3an. KaBK. h 
npenxaBK.: 376. 

OnncaH no KynbTypHOMy 3K3eMnnapy HeH3BecTHoro nponcxoxcneHHa. HeoTHn 
(Jeffrey, 1980b: 799): «Melopepo fructu maximo albo Tournefort Inst. 1:106, t. 34 
(1700)». 

33: A6x. (Ue6enbna [lOpbeBCKoe], «oKono yKpenn. UeSenbflHHCK., Meacny KaMHaMH 
pa3pyui. KpenocTH, 27 VII 1868, N 2 82, T. O. Illnepx, JI. B. PeiiHrapnT»). 

OnHHaBiuee, copHoe. Bo3nenbiBaeTca Ha KaBKa3e KaK nnuieBoe h xopMOBoe (TbiKBa 
KpynHaa). 

Pa3BonwTca bo MHorwx CTpaHax MHpa. B jihkom cocToaHHH HeH3BecTeH. 

PonHHa — KDxcHaa AMepHKa. 
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Tribus 6. Sicyoeae Schrad. 

Subtribus 1. Cyclantherinae (Schrad.) C. Jeffrey 
10. Echinocystis Torr. et A. Gray 

1840, FI. North Amer. 1, 3:542, nom. cons. 

1. E. lobata (Michx.) Torr. et A. Gray, 1840, FI. North Amer. 1, 3:542; Stocking, 
1955, Madrono, 13, 3 : 85, fig. 1 (left), 5 (map); KoMaca h K. EL IIonoB, 1990, Eot. acypH. 
75, 1: 109; A. JI. HBaH. 1997, KoHcn. $ji. CraBpon.: 115; XaHjtacaH h UlapOaTHH, 1999, 
Oji. flHJinacaHCK. 3anoB. :42. — Sicyos lobata Michx. 1803, FI. Bor.-Amer. 2:217. — 
Momordica echinata Muehl. ex Willd. 1805, Sp. PL, ed. 4, 4, 1 :605; Muehl. 1793, Trans. 
Amer. Phil. Soc. 3: 180, nom. nud. — Echinocystis echinata (Muehl. ex Willd.) Britt, et 
al. 1888, Prelim. Cat.: 20. — E. echinata (Muehl.) Vass. 1957, Oji. CCCP, 24 :125, comb, 
superfl. invalid. 

OnncaH H 3 CeBepHOH AMepnxn (CUIA, «...in occidentalibus Pensylvaniae, juxta 
fluvium Ohio»). JlexTOTnn (Stocking, 1955:86, fig. 1 (left)): «T. F. Lucy N 3542 
(US 966366, photo — KMS)». 

3K: Aflar.-IlLiiHLii. (k lory ot CTaHHUbi OraBponojibcxoH, 6acc. p. UIe6ui); UK: B. Tep. 
(BjiajjHKaBKa 3 , jieBoOepeacH. Teppacbi p. Tepex; npaBbifi 6eper p. YpcjtOH). 

YKa3aH jyia 311: 3. CTaBp. (CTaBponojib; HBaHOB, 1997: 115); 3K: EeJio-JIa6. h C33: 
Tyan.-Ajm. (jihhhoc cooOmeHne T. IO. Kohchhoh, 1998 r.); U3: KapT.-K). Oc. (Kapuin, 
Xarnypn, 6jih3 p. Kypbi; MTHyneTHH, AHaHypn, ymejibe AparBH, jihhhoc cooOmeHne 
M. A. HBaHHiiiBHJiH, 1990 r., TBI); B3: Mypr.-MypoBfl. (oxp. flHJinacaHa; XarmacnH, 
UlapOaTHH, 1999:42). 

3aHOCHoe oflHHaBmee, copHoe, b cajaax, BHHorpajaHHxax, y jxopor, b pyaepajibHbix 
MecTooOnTaHHHx, a Taxace no OeperaM pex, b npnpeHHbix Jiecax, cpejm noiiMeHHbix 
xycTapHHXOB. HaTypajiH30Bajica b npnOpeacHbix cooOmecTBax CeBepHon Ocemn (KoMaca, 
IIonoB, 1990: 109), a^Taxace jioxajibHO Ha 3K, C33 h U3. 

Heo^HT bo c{)Jiope UeHTp. h K)ro-BocT. EBponbi (Tutin, 1968 :299; Scholz, 1979:25— 
27, fig. 11 (xapTa)), MeeraMH HaTypajiH30Bajica b Boct. EBpone, lOacH. Ka3axcTaHe, 3an., 
Cp. h Boct. Ch6hph, Ha pocchhcxom flajibHeM BocTOxe (YcypHHCXHH xpail, ioro-3an. Ca- 
xajiHH) (sub E. echinata , BacHJibneHXo, 1957:125; sub E. echinata , KaMeJiHH, 1971:283; 
LUeneB, 1979 :203; Hhxhthh, 1983 :344, Ta6ji. 33, cjrnr. 4 (a, 6); FIpoGaTOBa, 1987 :135, 
pwc. 46 E (xapTa); HepenaHOB, 1995:375; flopoHbXHH, 1995:69, 1996:147). 

PojtHHa — CeBepHaa AMepnxa (ioacH. KaHaaa, CUIA). 


Subtribus 2. Sicyoinae C. Jeffrey 
11. Sicyos L. 

1753, Sp. PL : 1013; id. 1754, Gen. PL, ed. 5 :443. 

1. 5. angulatus L. 1753, Sp. PI.: 1013 ( «angulata»)\ Ledeb. 1843, FI. Ross. 2, 1:143; 
Bac. 1957, Oji. CCCP, 24:124 ( «angulata»)\ Tutin, 1968, FI. Europ. 2:299; H. Scholz, 
1979, in Hegi, Ill. FI. Mitteleur., 2. Aufl., 6, 2A:28, fig. 12. 

OnncaH no MaTepnajiaM H3 KaHajtbi h MexcnxH («Habitat in Canada, Mexico»). 
JlexTOTHn (Jeffrey, 1980a:59): «e planta culta in hort. bot. Hartekamp [Holland]» 
(BM). 

Yxa3aH juiji KaBxa3a (Ledebour, 1843:143; Boissier, 1872:763); 33: A6x. (oxp. 
OnaMHHpa) (IlapxoMeHxo, 1989:196; KoJiaxoBCXHH h jap., 1990:1454, sub S . angulata). 
3aHocHoe, copHoe. 

UeHTp., lOacH., K)ro-BocT. h Boct. (wacHbie panoHbi) EBpona — JioxajibHO HaTypa- 
jiH30BaBiueeca, pyjtepanbHoe; y H3ropo,aeH h ctch, Ha copHbix MecTax, peace b 3apocjiax 
xycTapHHXOB; HHorjia pa3BOjiHTca xax jtexopaTHBHoe, Jierxo pacnpocTpaH^eTca H3 cajtOB 
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h xmnaeT (Ledebour, 1843:143; Boissier, 1872:763; IIlMajibray3eH, 1895:376; BacHjib- 
neHKO, 1957:124, sub S. angulata\ Tutin, 1968:299; Scholz, 1979:29; Hhkhthh, 
1983:344, Ta6a. 33, c})Hr. 5 (a— b); HepenaHOB, 1995:375). 

PoAHHa — CeBepHan AMepHKa. 

npHMenaHHe. HecMOTpa Ha yKa3aHHe JIeae6ypa («Hab. in provinces caucasicis (e sem. a cl. C. A. Meyer 
coliectis in h. dorpat. enat.)») BacHJibHeHKO (1957: 124) bo «Oaope CCCP» He npHBeji S. angulatus ana KaBKa 3 a, 
cocjiaBuiHCb Ha to, hto oho no3aHee He 6bmo noaTBepacaeHo h hto b LE repSapHbin MaTepHan 3 toto BHaa 
OTcyTCTByeT. 

B 3aKJiioHeHHe Bbipaacaio my6oKyio npH3HaTe/ibHOCTb Ch. Jeffrey, MOHorpac|)y ceM. 
Cucurbitaceae , 3a KOHcyjibTauHH npu BbinojmeHHH aaHHOH pa6oTbi. 

Hcc/ie^OBaHHe, pe3yabTaTbi KOToporo npeacTaBaeHbi b HacToamew ny6nHKauHH, 6buio 
ocyuiecTB/ieHO npw cjDHHaHcoBOH no;mep>KKe PoccHHcicoro cj)OH,aa c|)yHflaMeHTanbHbix 
HCC/ieAOBaHHH (npoeKTbi Ns 96-04-49781 h 99-04-49790). 
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EoTaHHHecKHH HHCTHTyT nojiyneHO 13 VII 1999 

hm. B. JI. KoMapOBa PAH 
CaHKT-FIeTep6ypr 


SUMMARY 

The conspectus of the indigenous and naturalized in the Caucasus cultivated and adventive 
species of the family Cucurbitaceae with the citations of main synonyms, types and geographical 
distribution as well as identification key are presented. The lectotype of Bryonia aspera (Jeffrey, 
1969) is emended. Cucumis myriocarpus subsp. myriocarpus is first reported for the adventive flora 
of the Caucasus. 
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© O. JI. Hinu«t>opoBa 

CHEHPCKHE BHJIbI CEKIIHH ALPESTRES POflA MYOSOTIS 
(BORAGINACEAE) 

O. D. NIKIFOROVA. THE SIBERIAN SPECIES OF THE SECT. ALPESTRES 
OF THE GENUS MYOSOTIS ( BORAGINACEAE) 

PaccMOTpeHbi Bonpocw TaiccoHOMHH ch6hpckhx bhiiob poaa Myosotis , othochiuhxch k sect. Alpestres 
(T. N. Pop.) O. Nikiforova comb. nov. 

K/noMeBbie c/io b a: TaiccoHOMHH, apeMbi, apeo;ia, cnGnpcKHe bhau. Myosotis. 

Prmkh o6pa6oTKH bhxiob poxia Myosotis L. bo «<Djiope Ch6hph» (HHKH^opoBa, 1997) 
He no3BOJiHjin noKa3aTb TaKCOHOMHnecKHe HioaHCbi, BbiHBjieHHbie b pe3yjibTaTe nccjreflo- 
BaHHB ch6hpckhx bhaob 3Toro pofla. B xiaHHOH CTaTbe paccMaTpHBaioTCH cnopHbie 
Bonpocw CHCTeMaTHKH ch6hpckhx bhaob Myosotis , OTHOCHmnxcfl k P*my Alpestres 
T. N. Pop. OCHOBOH AJIH H3y4eHHH CH6HpCKHX BHflOB nOCJiyXCHJIH KOJUieKUHH, XpaHHIIJHeCfl 
b repGapHHX UeHTpanbHoro ch6hpckoix) 6oTaHH4ecKoro caaa CO PAH (NS, NSK), 
BoTaHHHecKoro HHennyra hm. B. JI. KoMapoBa (BHH) PAH (LE) h Tomckoto rocyaap- 
CTBeHHoro yHHBepCHTeTa (TK). 

T. Vestergren (1938) nepBbiM noxiBepr kphthhcckoh peBH3HH BHflbi poxicTBa M. al - 
pestris F. W. Schmidt s. 1. Oh BbiaBHJi, hto MopcJjojiorHHecKHe npH3HaKH speMOB bbjib- 
lOTCH BaXCHbIMH flHarH0CTH4eCKHMH npH3HaKaMH B CHCTCMBTHKe pOfla MyOSOtis , npH 3TOM 
oco6oe 3Ha4eHHe HMeeT cfjopMa apeojibi — imomaflKH npHKpenjieHHH speMa k rHHo6a3ncy. 
Cjioxchmh KOMiuiexc TaxcoHOB, HMeHyeMbiH M. alpestris s. 1., Vestergren (1938) pa3,aejiHJi 
no cjjopMe apeojibi Ha 2 rpynnbi: po^cTBa M. alpestris h poxiCTBa M. sylvatica Hoffman. 
Bhju>i poxiCTBa M. alpestris oh noaejiHJi Ha 2 noarpynnbi: b I-io noarpynny BomeJi 
M. alpestris , b kotopom BbwejieHbi 3 pa3HOBHXiHOCTH h 2 no^BHXta (subsp. alpestris h 
supsp. asiatica Vestergren); bo 2-io — caMocTOHTenbHbie bham M. suaveolens Waldst. et 
Kit. ex Willd. (sHxieMHK EajiKaHCKoro n-OBa), M. lithospermifolia (Willd.) Hornem. 
(KaBKa3CKO-nepexiHea3HaTCKHH bha) h M. gallica Vestergren, onncaHHbiH c AjibnHHCKHx 
rop (OpaHUHR, 6 jih 3 HTajinn). 

M. T. rionoB (1953a) cHHTaji MOHorpac|)H4ecKyio o6pa6oTKy Vestergren HeyaoBjieT- 
BOpHTejIbHOH, a BblBOflbl Hefl0CTaT04H0 060 CH 0 BaHHbIMH. BoJIbUIHHCTBO paC H pa3HOBH,a“ 
HOCTeii, BbiaeneHHbix hm, FIonoB o6T>e,aHHHji b oahh bha M. suaveolens , TeM caMbiM 
Ha^ojiro yKopeHHB b OTenecTBeHHOH 6oTaHH4ecKOH jiHTepaType mnpoKoe TpaKTOBaHHe 
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3Toro BH,aa. Bhaw po^CTBa M. alpestris h M. sylvatica oh 06 'beflHHHji b oahh p*m Sylvaticae 
M. Pop., BbwejiflH oco 6 yio noarpynny Alpestres , xyaa bkjiiohhji 3 BH.ua: M. alpestris , 
M. asiatica (Vestergren) Schischk. et Serg., M. suaveolens. 3th bhum oh chht3ji oneHb 
6jih3khmh, CBH3aHHbiMH upyr c upyroM MHoxecTBOM nepexoflHbix cj)opM. 

J. Grau (1964) npoBeji TmaTejibHyio TaKCOHOMHHecKyio peBH3Hio eBponeHCKHx bhuob 
po^CTBa M. alpestris h M. sylvatica. Ha ochobc aHaJiH3a Mopc|)OJiorHHecKHX npH3HaxoB 
apeMOB Go^buiHHCTBa eBponeHCKHx pac, yxa3aHHbix paHee Vestergren, h npHBjieneHHa 
KapHOjiorHHecKHx AaHHbix oh nonHocTbio nouTBepunn BbiBoubi* paHee cuenaHHbie Vester¬ 
gren (1938), h npH3Haji, hto M. alpestris , M. sylvatica h cooTBeTCTBeHHO 6jih3khc k hhm 
bhum HMeioT pa3Hoe poacTBO. Y bhuob rpynnbi Alpestres apeona sjuiHnTHHecicaH hjih 
OKpynio-sjiJiHnTHHecKafl c 6okobmmh yniy6jieHHflMH — xaBeaMH. 1 Y bhuob poucTBa 
M. sylvatica apeona acHMMeTpnHHo noHKOBHUHaa, 6e3 yrny6neHHH. Ha ocHOBaHHH uaHHbix 
KapHonorHHecKoro HccjieuoBaHH# eBponeHCKHx pac Grau (1964) BbiHBHJi, hto y bhuob 
rpynnbi Alpestres 2n = 12, 24, 36 (n = 6), a y bhuob poucTBa M. sylvatica 2n = 18, 20, 
22 (n = 9, 10, 11). Oh npniuen k 3aKjnoHeHHio, hto co6ctbchho rpynna Alpestres ABJiaeTCfl 
cjioxchoh h c6ophoh no cocTaBy bhuob, h pa3uejiHji ee Ha 3 rpynnbi (b HatueM noHHMaHHH 
nourpynnbi). B nepByio oh bkjiiohhji TnnoBOH nouBHu h subsp. ambigens (Beguinot) Grau, 
BoccTaHOBHn b KanecTBe caMOCTOHTe/ibHoro BHua cpeflHeeBponencKyio pacy M. stenophylla 
Knaf., paHee npH3HaHHyio Vestergren 3a pa3HOBHUHOCTb M. alpestris. Bo 2-io rpynny oh 
OTHec M. lithospermifolia h M. suaveolens , b 3-io — SHUCMHHHbiH bhu c rinpeHeeB 
M. alpina Lapeyer. 3th rpynnbi (npaBHJibHee, nourpynnbi) oh pa3JiHnaeT no cjjopMe 
speMOB h apeon, a Taxxce nncjiy xpomocom. 

ripoBoanjiHCb HHTeHCHBHbie HccjieflOBaHHH bhaob poua b upyrnx pernoHax EBponbi h 
A3hh. fl. H. floOponaeBa (1957) BbiHBHjia, hto b paBHHHHOH nacTH EBponbi npoH3pacTaeT 
ocoGaa paca, KOTopyio 0 Ha Ha3Bana M. popovii Dobrocz. H. Riedl (1963, 1967) onncan 
M* albicana H3 FlaKHCTaHa h M. kurdica H3 Hpaxa. T. H. nonoBa (1976) o6HapouoBajia 
M. daralaghezica T. N. Pop. H3 3aKaBKa3bH. HccjieuoBaHHH XoxpaKOBa (1989, 1993) 
noKa3ajin, hto Ha KaBxa3e ccjjopMHpoBajiacb oco6aa rpynna bhuob p*ma Alpestres. C 
aaHHOH TeppHTOpHH'HM OnHCaHO HeCKOJIbKO HOBbIX, MOpcjjOJIOTHHeCKH xopomo o6oco6- 
neHHbix bhuob: M. schistosa A. Khokhr. H3 flarecTaHa, M. kolakovskyi A. Khokhr. 
(= M. deflexa A. Khokhr.) H3 A6xa3HH (XoxpaKOB, 1997), M. radix-palaris A. Khokhr. 
H3 Auxcapnn, M. superalpina A. Khokhr. H3 ApMeHHH. 

H3yHan KaBKa3CKHe bhum poaa Myosotis, nonoBa (1976), a no3UHee Jlo6poHaeBa 
(1977) He3aBHCHMO upyr ot upyra y3axoHHjiH unarH03 p^a Alpestres , BbiuejieHHoro paHee 
FIonoBbiM (1953a) b KanecTBe noarpynnbi. 3tot pau BKjnonaeT b ce6a pacTeHHH xcepo- 
MOpcjjHoro o6nHKa c kopotkhm nnoTHbiM KOpHeBHmeM. OnyuieHHe nameHKH coctoht H3 
npHMbix cepnoBH^Hbix bojiockob, peuxo c npHMecbio euHHHHHbix KpiOHKOBaTbix. SpeMbi 
sjuinnTHHecKHe, apeona c bcho BbipaaceHHbiMH 6okobmmh KaBeaMH. Pau Alpestres npeu- 
CTaBJieH MHoroo6pa3HeM bhuob, npoH3pacTaiomHx b cy6ajibnHHCKHx h ajibnHHCKnx noacax 
rop CpeuHen, K)ro-3anauHOH h CeBepHOH A3hh, KaBKa3a h CeBepHOH AMepHKH, b 
TyHupax apKTHHecKoro no6epexcbn CeBepHoro JleuoBHToro oxeaHa. 

Cn6HpCKHe bhum poua Myosotis , b hbcthocth bhum pH,aa Alpestres , ,ao He,aaBHero 
BpeMeHH He no^Beprajincb TaxcoHOMHHecKOH peBH3HH. flna TeppHTopnn Ch6hph FIonoB 
(1953a) yKa3biBan jintub 2 BH,aa: M. suaveolens h M. asiatica. B pe3yjibTaTe npoBe,aeHHbix 
HaMH Ha o6uiHpHOM rep6apHOM MaTepnane HccnenoBaHHH 6buio BbiHBjieHO, hto b Ch6hph 


1 HajiHHHe 6okobmx yrjiy6jieHHH apeojibi apeMa — xapaKTepHbiH Mop({)OJiorHHecKHH npH3Hax bhaob pjwa 
Alpestres. BnepBbie oh 6bui oTMenen Grau (1964), ho He nojiynmi Mop(J)OJiorHHecKoro onHcaHHa h Ha 3 BaHH«. 
A. n. XoxpaKOB (1993) SoKOBbie yrjiy6jieHHa Ha3Baji «KaHajibuaMH». IlosaHee TepMHH «KaHajibubi» mu Hcnonb- 
30BajiH zuiji Mop(f>o;iorHHecKOH xapaKTepHCTHKH apeMOB ch6hpckhx BHaoB pjwa Alpestres (HHKH({)opoBa, 1997). 
OaHaKO TepMHH «icaHajibiibi» OKa3anc5i HeynaMHtiM u HenpneMJieMbiM ana o6o3HaqeHua yray6aeHHH, pacnoao- 
xeHHbix no 6oxaM apeoau 3peMa. B o6menpHH»TOM cMbicae «KaHajimbi» npeacTasaaiOT co6oh TpySnarue 
o6pa30BaHHa (cexpeTopHue, CMoaaHbie h t. n.) h o6uhho Hcnoab3yioTca ana xapaKTepHCTHKH nnoaoB y Apiaceae. 
y 3peM poaa Myosotis GoKOBbie ymySneHHa hhoh MOp(J>onorHH h npoHcxoacaeHHa. JX^a o6o3HaneHHa aaHHoro 
npH3Haxa mu npeanaraeM hobuh TepMHH — «KaBea» (naTHHCKoe cavea — yrny6neHHe, BbieMKa), KOTOpuii h 
ynoTpe6naeM b TexcTe. 
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npoH3pacTaFOT 6 bhaob stoto p»fla, H3 hhx 4 6 buiH onncaHM hbmh BnepBbie (HHXH(|)opoBa, 
1997). FlpHBOflHM bhaoboh cocTaB pana Alpestres Ch6hph. 

1. M. asiatica (Vestergren) Schischk. et Serg. 1937, b KpbuioB, Oji. 3an. Ch6 . 
9:2272; nonoB, 1953, On. CCCP, 19:378; Grau a. Merxmuller, 1972, FI. 
Europ. 3:115. — M. alpestris subsp. asiatica Vestergren, 1930 in Hulten, FI. Kamtch. 
4:80. 

OnwcaH H3 CeBepHOH EBponbi («from Solovetski Island and E. Kola Penins.»). 

Vestergren (1930) bo «Flora of Kamtchatka and the adjacent islands» npHBeji onncaHHe 
HOBoro noflBHAa M. alpestris subsp. asiatica . CnHTaa ero apXTHHecxHM pacTeHneM, 
Vestergren yxa3biBan, hto stot nonBun npoM3pacTaeT Ha Cojiobcukhx o-Bax, KojibCKOM 
n-OBe h nanee Ha boctok no HyxoTcxoro n-OBa. B to xce BpeMa oh npHHan HeonpaBnaHHO 
LiiHpoKOH FoxcHyio nacTb apeana noABHna (KaBxa3, CpenHaa A3hb, Mohtojihh, LIlHnxa, 
Abh, KaMnaTKa h THxooxeaHcxoe noSepexcbe CeBepHOH Amcphkh). Kax bhaho, Vester¬ 
gren npaBHjibHo oTflejiHJi apXTHHecxHii noABHA, ho no jiHTepaTypHbiM AaHHbiM (h oujh- 
6ohho, Ha Ham B3rnaA) npHHan ero 3a apxToanbnHHcxyio pacy. 

B. K. UIhuikhh h JI. fl. CepnieBCxan (1937) B03BejiH noABHA M. alpestris supsp. 
asiatica b paHr BHaa h corjiacnjincb c mhchhcm Vestergren o ero apxToanbnnHcxoM 
pacnpocTpaHeHHH. OAHaxo b npHMenaHHH k npH3HaHHOMy hmh BHAy yxa3ann, hto 
lOXCHOCHOwpCKHe, B HaCTHOCTH aJITaHCKHe paCTeHHB, OTAHHaiOTCB OT apKTHHeCKHX 6onee 
CHJibHbiM onyuieHHeM CTe6na h jiHCTbeB, 6onee bmcoxhm poctom h xpynHbiM bchhhxom 
h nacTO 6ojiee MHoroHHCJieHHbiMH, cKyneHHbiMH b AepHOBHHxy ereOnaMH. 

IlonoB (19536) b H3AaHHbix hm sxcnxaTax Taxace OTAennn ceBepHyio apxTHnecxyio 
pacy ot anbnHHexoH k»khoch6hpcxoh h CHHTaji, hto 3a THnoBbie o6pa3Ubi HyacHO npHHBTb 
pacTeHHB c n-OBa flMan (rionapHbiii Ypan), ho npH stom oh He yxa3biBaeT THnoBOH 
o6pa3eu AaHHOH pacbi. Kax h3bcctho, H3AaHHbie o6pa3uw He Moryr BBnaTbca TnnoBbiM 
MaTepnanoM. Bo «Onope CCCP» IlonoB (1953a) npwHan TpaxTOBxy BHAa h ero apean b 
noHHMaHHH IIlHUixHHa h CepraeBexoH (1937) h CHHTari, hto bha npoH3pacTaeT He Tonbxo 
b ApxTHxe, ho h b ropax IOxchoh Ch6hph, CpeflHeft A3hh h Ha KaBxa3e. HccneAOBaHHa, 
npoBefleHHbie HaMH, noxa3ajin, hto ioacHOCH6HpcxHe BbicoxoropHbie pacreHHa hmcfot 
Mop(|)OJiorHHecxHe npH3HaxH, OTAHHaiomHe hx ot apxTHHecxnx pacTeHHH. BbicoxoropHyio 
FoacHOCHOwpcxyK) pacy Mbi onncann noA Ha3BaHHeM M. austrosibirica O. Nikiforova 
(HwxH(|)opoBa, 1997). 

HeMeuxHe 6oTaHHXH J. Grau, H. Merxmuller (1972) BbiHBHjiH, hto M. alpestris 
BBjiaeTca shacmhhhmm bhaom eBponeftcxHX Anbn, a M. asiatica — apxTHHecxon Mopcjjo- 
noro-reorpac{)HHecxoH pacoft. Ha ocTajibHofi TeppHTopHH, yxa3biBaeMOH Vestergren jjjisl 
M. alpestris , paeryr 6jih3xhc, ho caMOCTOBTenbHbie bham. 

npoBe^eHHbie hbmh HccneAOBaHHa noATBepAHn h Tonxy 3peHHa HeMeuxnx OoTaHnxoB. 
BbWBJieHO, hto Ha npoTBaceHHH Bcero apeana M. asiatica HMeeT Mop^onoranecxHe 
npH3HaxH, OTjiHHaiomHe ero ot BbicoxoropHbix bhaob Ch6hp«, EBponbi h CpeAHefi A 3 hh: 
npnxopHeBbie jihctmi (Tojibxo npnxopHeBbie) c HHacHen CTOpOHbi Bcerna ronbie, speMbi 
y3xo3JiriHnTHHecxHe c 3aMeTHbiM xpbuiOM Ha BepXymxe, apeona oxpyrno-snnHnTHHecxaa 
C BCHO BbipaaceHHbIMH 60X0BbIMH XaBeBMH (CM. pweyHOX, 4, 5). TwnOBblMH nOJIXCHbl 
cnyacHTb o6pa3Ubi, uHTnpyeMbie b padoTe Vestergren (1930) nepBbiMH, a hmchho co6paH- 
Hbie Ha ConoBeuxHx o-Bax. Ho nocxonbxy b Hacroamee BpeMa y Hac HeT bo3moxchocth 
H3yHHTb o6pa3Ubi Vestergren, chutbio uenecoo6pa3HbiM Bonpoc o THne BHAa ocTaBHTb 
OTXpbITbIM. 

Bha.A/. asiatica b Ch6hph npeACTaBneH 2 noABHAaMH. 

la. M. asiatica subsp. asiatica. 

PacnpocrpaHeH b apicTHHeacou Espa3HH h CeBepHOH AMepnxe. 

16. M. asiatica subsp. kolymensis O. Nikiforova, 1997, On. Ch6., 11:122. 

Typus: Kojimmckhh p-H, Me^y IloxoacKOM h IlaHTejieHxoii (s. col.]» (LE!). 

Y3KHH 3HAeMHK HHJKHCKOJlblMCKOrO p-Ha. IlpOH3paCTaeT B 3apOCJI*X KyCTHpHHKOB BZlOHb 6eperOB p. Ko/IbIMa. 
Ot TunoBoro nooBHAa oTJiHHaercji 6o nee KpynHbiMH pa3MepaMH pacTeHHB, 6ojibmeft juihhoh KopHeBHiua h 
B eHHHKOM 7 —8 mm flj i. (a He 6— 7 mm, xax y M. asiatica subsp. asiatica). 
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D6 (Dad) (DO 

2 3 k 5 6 7 8 


OopMa apeMOB h apeo;i y bhziob poaa Myosotis. 

I — M. imitata, 2 — M. baicalensis, 3 — M. chakassica, 4 — M. asiatica subsp. asiatica , 5 — M. asiatica subsp. koly • 
mensis, 6 — M. austrosibirica, 7 — M. lithospermifolia , 8 — M. popovii. Maciirrabiiaji JimiefiKa — 1 mm. 


2. M. austrosibirica O. Nikiforova, 1997, On. Ch6 . 11:123. — M. asiatica (Vester- 
gren) Schischk. et Serg. 1937, b KpwjioB, On. 3an. Ch6 . 9:2272, p. p.; IlonoB, 1953, 
On. CCCP, 19:378, p. p. — M. suaveolens auct. non Waldst. et Kit.: IlonoB, 1959, On. 
Cp. Ch6 . 2:612, p. p.; HBaHOBa, 1979, On. UeHTp. Ch6 . 2:736, p. p. 

Typus: «Boctohhmh CaaH, xp. YnHHCKHH, hctokh p. Hccbir-Cyr, ajibnHHCKHH none, 
2050 m Han yp. m., nHiiiaHHHKOBan TyHnpa, 15 VI 1961, JI. MajibitueB» (NSK). 

PacnpocTpaHeH b ropax IOxchoh Ch6hph h conpenenbHbix ropHbix TeppHTopnax 
CpenHeft A3 hh h Mohfojihh. 

Kax paHee ynoMHHanocb, UIhuikhh h CepraeBexaa (1937) OTMeTHjiH OTnnHHa 
ioxchochShpckhx pacreHHH M. asiatica ot apxTHnecxHx. HaMH BbWBJieHo, hto pacTeHna 
rop KDxchoh Ch6hph, npoH3pacTaiomHe b cyfianbnHHCxoM, a name b anbnnHcxoM ropHbix 
noaeax OTjiHnaiOTCH ot THnHHHbix M. asiatica xapaxTepoM onymeHHa JiHCTbeB h HaineHXH, 
c|)opmoh 3y6uoB HauieHKH, a Taxxce c|)opMOH apeMOB h apeonbi (cm. pncyHox, 6 ). 
lOxcHocnOnpcKHe pacTeHna onwcaHbi b xanecTBe oco6oro B«na — M. austrosibirica. 

» 

3. M. czekanowskii (Trautv.) R. Kam. et V. Tichomirov, 1981, PenxHe h Hcne3. BHnbi 
c|)n. CCCP:60. — Eritrichium czekanowskii Trautv. 1877, Tp. IIeTep6. 6ot. cana, 5:88. 

Typus: «Mexcnypenbe pex OneHex h JleHbi, y p. SyoTap, Ha rpaHHue neca, 
3 VIII 1875, 4exaH0BCXHH» (LE). 

3HneMHHHbIH BHfl HeBbICOXHX ropHbix CHCTCM H neCHaHbIX no6epe)KHH HH30BHH 
p. JleHbi, cnycxaeTca K»KHee no JleHCxwx Cron6oB. 

IlonoB (1953a), roBopa o HeBbiacHeHHbix BHnax pona Eritrichium , npHBen E. czeka¬ 
nowskii, b xoMMeHTapnax x xoTopoMy cnpaBennnBO OTMenan, hto, bo3moxcho, BHn 
othochtch x pony Myosotis. P. B. KaMenHH h B. H. Thxomhpob (1981) npHixuiw x 
BbiBony, hto Eritrichium czekanowskii , onwcaHHbiH 3. P. Tpayr^errepoM (Trautvetter, 
1877) H3 Mexcnypenbfl pex OneHex h JleHa (JIxyTHa) h H3BecTHbiH TOJibxo no THnoBbiM 
o6pa3uaM, npnHannexcHT pony Myosotis. KpoMe THnoBbix c6opoB hmh 6 buiH o6HapyxceHbi 
MaTepHanbi H3 2 hobmx MecTOHaxoxcneHHii (Xapaynaxcxne ropbi, neBbin 6eperp. TaranaH; 
panoH JleHCxwx Ctoji6ob). IIpoBeneHHaa HaMH peBH3Ha rep6apHbix c{)OHnoB EHH BbiaBHna, 
hto M. czekanowskii Mopc|)OJiorHHecxH xopouio OTjiHnaeTca ot npyrnx chOhpcxhx BHnoB. 
Bo-nepBbix, 3to enHHCTBeHHbiH BHn pana Alpestres , y xoToporo ubctxh Menxwe (3—4 mm 
b nwaM.), a Tpy6xa BeHHHxannHHHee OTrw6a, bo-btopmx, BHn HMeeT CBoeo6pa3Hbie ra6HTyc 
h axononno: npH3eMHCTbift pocT, rycToe onymeHne nnnHHbiMH tuenxoBHCTbiMH Bonocxa- 
mh, npoH3pacTaeT no nonorHM necnaHbiM 6eperaM p. JleHa h ee npnToxoB. 

4. M. imitata Serg. 1936, Chct. 3aM. Tep6. Tomcx. yH-Ta, 6—7:7; KpbuiOB, 1937, 
On. 3an. Ch6. 9:2274; HnxHc|)opoBa, 1997, On. Ch6. 11:127. — M. suaveolens auct. 
non Waldst. et Kit.: IlonoB 1953, On. CCCP. 19:376, p. p.; IlonoB, 1959, On. Cp. Ch6. 
2:612, p. p.; BopoumnoB, 1966, On. cob. flanbH. Boct. :353; CxBopuoB, 1974, Onp. 
Bbicui. pacT. JIxyTHH :413, p. p.; KpacHo6opOB, 1984, Onp. pacT. TyB. ACCP: 190, p. p.; 
CTapneHXo, 1991, Cocyn. pacT. cob. flanbH. Boct. 5:268. — M. alpestris auct. non 
F. W. Schmidt: Ge-ling, Riedl, Kamelin, 1995, FI. China, 16:361. 

Typus: «ToMcxaa o6n., oxpecTHocTH nep. Bmhxobo, 25 VI 1890, II. H. KpbinoB» 
(TK). 
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M. imitata HMeeT WHpoxHH apeaji (HnxncjjopoBa, 1997): oh npoH3pacTaeT b jieco- 
CTenHOH nacTH Ypajia h npnjiexcameH k Hen FlepMCKOH o6ji., pacTeT no Been Ch6hph, b 
FI pHaMypbe, MaHb4xcypHH, Ha KaM4aTxe; o6bineH b jiecocTenHon nacTH Ka3axcTaHa h 
MoHrOJIHH. 

Bha onncaH CepraeBCKon (1936) H3 Tomcxoh o6ji. BojibuiHHCTBO HccjieaoBaTejieii 
jih6o HenpaBHJibHo noHHMajin M. imitata , jih6o cboahjih b chhohhmm k M. suaveolens. 
Mexcay TeM, eBponencxne 6oTaHHKH noKa3ajiH, hto M. suaveolens cjieayeT cHHTaTb 
3HaeMHKOM BajiKaHCKoro n-OBa. ripw nepBOonncaHHH CepraeBcxaa cpaBHHBana cboh bhji 
c M. sylvatica h M. arvensis , CHHTaa ero poacTBeHHbiM sthm BHjjaM. Ha caMOM jxtnc no 
c})opMe HameHKH h ee 3 y6uoB, cjjopMe apeojibi M. imitata HMeeT HecoMHeHHoe poacTBo c 
BHaaMH paaa Alpestres , c M. sylvatica oh cxoneH TOJibKO CBoen sxojiorneH, Tax xa k 
THroTeeT x jiecHbiM coo6mecTBaM h o6bi4HO npoH3pacTaeT Ha necHbix onymxax. FIosTOMy 
M. imitata moxcho oxapaxTepH30BaTb xax jiecoonynienHbiH bh j\. Bhji 0 TjiH 4 aeTca cnjibHO 
yxoponeHHbiM tojictmm xopHeBnmeM c rycTOH mohxoh xpenxnx TeMHO-xopHHHeBbix 
xopHen. npnxopHeBbie jihctwi ajiHHHOHepemxoBbie, cxyneHHbie b npHxopHeByio po3eTxy, 
xoTopaa coxpaHneTCB b TeneHne Been BereTaunn. Hauienxa npH njionax c pe3xo Bbipa- 
xceHHbiMH 6oxoBbiMH xcHjixaMH, rycTO onyuieHHaa npHMbiMH h cepnoBHjtHbiMH BOJiocxaMH. 
3peMbi HiHpoxo3JuiHnTH4ecxHe, apeojia y3X03JuiHnTHMecxaa c rjiyOoxHMH Goxobmmh 
xaBenMH (cm. pncyHOx, 7). Ha npoTaxceHHH CBoero orpoMHoro apeajia nojiHMop^eH h 
T pe6yeT TmaTejibHOH TaxcoHOMHHecxon peBH3HH. Han6ojiee CTa6njibHbi nonyjiauHH b 
3ana^HOH Ch6hph. MaHb4xcypcxne h xaMnaTCXHe nonyjiauHH npeacTaBjiaioT HHTepec jyia 
aanbHeHHiero H3yneHHH. C OxoTcxoro no6epexcba flajibHero BocToxa HaMH (HnxHcfiopoBa, 
1998) onncaH hobwh bha poacTBa M. imitata — M. ochotensis O. Nikiforova. Ejih 3 xo- 
poacTBeHHbiMH M. imitata hbjihiotcb 2 BH^a: M. popovii — BOCT04HoeBponencxHH jieco- 
CTenHOH bha (cm. pHcyHox, 8) h M. ludomilae Zaverucha — loxcHoyxpaHHcxHH shacmhx. 
3th BHabi HMeiOT cxoaHbiH ra6HTyc, npnxopHeBbie jihctwi Ha jyiHHHbix nepemxax, 
xapaxTepHyio $opMy HauienxH. B to xce BpeMH xaamoii pace npneymn onpenejieHHbie 
npH3HaxH, oTJiHnaiomHe hx jipyr ot npyra. flaHHbie bham cBsnaHbi o6hjhm nponcxoxcne- 
HHeM h o6pa3yiOT e^WHyio rpynny paBHHHHbix bhjiob pajja Alpestres. 

5. M. baicalensis O. Nikiforova, 1997, Oji. Ch6. 11:125. — M. suaveolens auct. 
non Waldst. et Kit.: FIonoB, 1959, Oji. Cp. Ch6. 2:612, p. p.; HBaHOBa, 1979, Oji. UeHTp. 
Ch6. 2:736, p. p. 

Typus: «03epo Baiixaji, o-b Eojimuoh YuixaHHH, raneMHHxoBbin 6eper, 20 VI 1914, 
B. CyxaneB, T. rionjiaBCxa5i» (LE). 

3HjieMH4HbiH BHjj noOepexcHH 03. Eanxaji. EjiH3xopojiCTBeH M. imitata (cm. pncyHox, 
2). flna M. baicalensis xapaxTepHbi 6ojiee xpynHbie ubctxh (jio 8 mm b jmaM.), coubcthh 
b Ha4ajie uBeTeHHH noHHxaiomHe. KpoMe Bepxytue4Hbix coubcthh 1-ro nopttjjxa y 
M. baicalensis 4x>pMHpyioTCfl GoxoBbie na3yuiHbie coubcthh. 3tot bhji npejwo4HfaeT 
xaMeHHCTbie cTenHbie cxjiohm B^ojib no6epexcHH 03. Baiixaji h Ha ero ocrpoBax. 

6 . M. chakassica O. Nikiforova, 1997, Oji. Ch6. 11:126. — M. imitata auct. non 
Serg.: IIojio)khh, 1977. Oji. KpacH. xpaa, 6 —7:121. 

Typus: «XaxacHB, AjiTancxHH p-H, oxpecTHOCTH nep. JlyxbHHOBxa, CTenb, ceBepo- 
B0CT04HbiH cxjioh, 26 VII 1968, H. JIoiyreHXO, H. fleMopeHxo» (NS). 

IIpoH3pacTaeT Ha OTxpbiTbix xaMeHHCTbix CTenHbix cxjiOHax. HaH6ojiee o6oco6jich 
Mopc})OJiorH4ecxH ot jrpyrax ch6hpcxhx bhaob pana Alpestres. Y ocHOBaHHH CTe6jiefi 
M. chakassica HMeioTca ocTaTXH OTMepiunx npHxopHeBbix jiHCTbeB, xpoMe Toro, y Hero 
uiHpoxne npojtojiroBaTO-BHueBHjiHbie jiHCTbB h nojiynpHxcaTbie x CTeGjno ubctoho}kxh (y 
jtpyrax bhjiob ohh OTKjioHeHHbie). ApeoJia oxpyrjiaa c Mano3aMeTHbiMH Goxobmmh 
xaBeaMH (cm. pncyHox, 3), y ocrajibHbix ch6hpcxhx bhaob pxm Alpestres OHa o6bi4HO 
3JUIHnTH4eCXaH C pe3KO BbipaXCeHHbIMH 60 X 0 BbIMH XaBeHMH. 

TaxHM o6pa30M, cjiO)KHbiH xoMnjiexc bhjiob, HMeHyeMbift M. alpestris s. 1., pacnajxa- 
eTCH Ha jjOBOJibHO 6ojibuioe hhcjio Mop(|)OJiorH4ecxH o6oco6jieHHbix y3xo h uinpoxo 
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pacnpocTpaHeHHbix pac. B HacToamee BpeMa p xr Alpestres o6T>enHHaeT 10 eBponencxnx, 
4 KaBKa3CKo-nepeflHea3HaTCKHX, 1 ceBepoacJipHxaHCXHH, 6 ch6hpckhx h 1 najibHeBocTOH- 
HblH BHflbl. no OTHOUieHHK) K BbICOTHOH nOHCHOCTH BCe BHflbl MOXCHO pa3HejIHTb Ha 
paBHHHHbie, cpe^HeropHbie h BbicoKoropHbie. PaBHHHHbie bhum npoH3pacTaK)T b JiecHOH 
h jiecocTenHOH nacTax npenropHH, b hhxchcm h cpenHeM noacax rop. 3to M. imitata , 
M. popovii , M. ludomilae , M. chakassica , M. baicalensis , M. czekanovskii. Ho 6ojibinaa 
nacTb bhuob — 3to pacTeHHH anbnHHCKoro h cy6ajibnHncxoro ropHbix noacoB. K hhm 
moxcho OTHecTH xax y3X03HneMHHHbie bhum nnpeHeeB, BajiKaH, KaBKa3a h nepenHen 
A3HH (Grau, Merxmuller, 1972; Riedl, 1967; XoxpaxoB, 1993), Tax h uinpoxo pacnpoc- 
TpaHeHHbie bhum eBponencxHX Ajibn, rop IOxchoh Cn6npH h CpenHen A3hh: M. alpestris 
s. str. h M. austrosibirica. H3 cpenHeropHbix bhuob moxcho BbmejiHTb loxcHoeBponencxHH 
M. stenophylla , xaBxa3cxHH M. densiflora. flejieHHe sto moxcho CHHTaTb OTHOCHTejibHbiM. 
HanpHMep, M. imitata — paBHHHHbiw jiecoonyuieHHbin bhu, ho hobojimio nacTO 3axonHT 
b JiecHOH ropHbiH none, me npoH3pacTaeT Ha loxcHbix ocTenHeHHbix cKJiOHax. Kax bhuho, 
BHAbi pana Alpestres npHyponeHbi x pa3HbiM BbicoTaM, 6ojibuiHHCTBO bhuob npoH3pacTaioT 
Ha OTxpbiTbix npocTpaHCTBax, ho npn stom paBHHHHbie BHnbi TaroTeiOT x jiecHbiM 
cooOuiecTBaM. HanpHMep, M. asiatica b ApxTHxe 3aHHMaeT pa3Hbie sxojiorHHecxne hhuih. 
Bha BcrpenaeTca Ha loxcHbix xaMeHHCTbix cxjiOHax, b pacTHTe/ibHbix rpynnHpoBxax 
jiyroBoro THna, non cxajiaMH. Ho ero xcH3HeHHbiH onTHMyM onpenenaeTca nocTaTOHHbiM 
xojiHMecTBOM BJiarn. Hmchho b noilMax pex, pynbeB, Bnojib 6eperoBbix ckjiohob, y 03ep 
oh HaxojiHT HaHjiyHiune ycjiOBHH jyia cBoero npOH3pacTaHHa. 

B AaHHOH rpynne HMeiOTca xax nHnjionnHbie, T ax h nojinnjiOHnHbie bhum. HaH6ojiee 
xopouio H3yneHbi eBponeiicxHe bhum pona Myosotis (Grau, 1964). Hmchho c stoh 
TeppHTopHH HMeioTCH HcnepnbiBaiomHe cBeneHHa no HHCJiy xpomocom y bhzjob pajja 
Alpestres. CneuHanbHbix HccjieaoBaHHH b apyrnx pernoHax He npoBOUHJiocb. EcTb 
OTpbiBOHHbie aaHHbie no ch6hpcxhm h xaBxa3cxHM BHAaM (KporyjieBHH, PocTOBueBa, 1984; 
Hncjia..., 1990). CneayeT OTMeTHTb, hto y3xo3HneMHHHbie eBponencxne bhum — sto 
HHnjioHUHbie paebi c 2n = 24. M. asiatica Taxxce othochtch x ohhoh xpomocomhoh pace 
2n = 24 Ha npoTaxceHHH Bcero apeana ot TaHMbipa no boctohhoh HyxoTxn. 

flna M. austrosibirica H3BecTHO xpoMocoMHoe hhcjio 2n = 24 c rojibuoB Boctohhoto 
CaaHa (KporyjieBHH, PocTOBueBa, 1984). KaBxa3CXHH M. alpestris s. 1. HMeeT uBe xapn- 
onornneexHe paebi: 2n = 14, 24. 3tot c|)axT, bo3moxcho, yxa3biBaeT Ha TaxcoHOMHHecxyio 
HeoxiHopo.aHoqTb h cGopHbiH xapaxTep stoto BHjja Ha KaBxa3e. OcoGchho mnpoxHH 
pa3Max njioHjiHocTH OTMeneH b eBponencxHx Anbnax. Y M. alpestris s. str. OTMeneHO 
Hecxojibxo xapHOJiorHHecxHX pac: 2n = 24, 48, 72 (Grau, 1964). no naHHOMy noBOny 
moxcho cxa3aTb, hto Anbnbi aBHjiHCb apeHOH nocTiuiencTOueHOBbix BH,aoo6pa30BaTe.FibHbix 
npoueccoB, xoTopbie cnoco6cTBOBajiH o6pa30BaHHio MOJioflbix ajibnnreHHbix bh^ob THna 
M. alpestris s. str. 

no HauieMy mhchhio, H3 bhaob po^CTBa pajja Alpestres cJiejiyeT ncxjiioHHTb M. lithos- 
permifolia. Y stoto BHjta onyuieHHe HameHXH coctoht H3 rpy6bix, cnjibHO xpiOHXOBaTbix 
BOJiocxoB, apeojibi hmciot cjiaGo BbipaxceHHbie 6oxoBbie xaBen (cm. pncyHox, 7). M. lit - 
hospermifolia — bhjj, hmcioiuhh jtpeBHecpeflH3eMHOMopcxHH THn apeana, ero nponcxoxc- 
jteHHe otjihhho ot TaxoBoro pHjta Alpestres. 

Poa Myosotis s. str. mhoio orpaHHHHBaeTCH 6opeaJibHoft cexuneii Eumyosotis (Guerke, 
1897). B TaxoM cjiynae apean po^a oxBaTbiBaeT EBpony, CeBepHyio h K)ro-3anajtHyio 
A3hio, aTjiaHTHHecxoe h THxooxeaHcxoe noSepexcbn CeBepHOH AMepnxH. OcHOBHaa Macca 
BHflOB cocpeflOToneHa b TojiapxTHHecxoM uapcTBe h b ero ochobhom BopeaJibHOM 
no.auapcTBe (TaxTajxxcHH, 1978). nosTOMy Mbi moxccm CHHTaTb pojx Myosotis THnHHHbiM 
sjieMeHTOM 6opeajibHOH ({)jiopbi. 

Phji Alpestres — oahh h3 uinpoxo pacnpocTpaHeHHbix b pone Myosotis s. str. Ero 
apean noHTH nojiHOCTbio cooTBeTCTByeT apeajiy pona (3a HcxjuoHeHHeM aTJiaHTHHecxoro 
no6epexcbH CeBepHOH AMepnxn). Bhum p5ma o6T>euHHHioTCH b ecTecTBeHHbie rpynnw 
6jih3xhx BHxapHbix pac. HanpHMep, BOCTOHHoeBponencxHe M. popovii u M. ludomilae h 
ch6hpcxhh M. imitata o6pa3yiOT rpynny paBHHHHbix bhuob, 6jih3xhx no sxojiothh h 
MopcJiojiorHHecxHM npH3HaxaM, 3aMeuiaiouiHx Apyr ^pyra c 3anaaa Ha boctok. ApxTHnec- 
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khh M. asiatica h BbicoKoropHbie M. alpestris h M. austrosibirica npeacTaBJiaiOT apKTO- 
ajibnHHCKyio rpynny bhuob o 6 mero nponcxoxaeHHa. 3th ecTecTBeHHbie rpynnbi c/ieuyeT 
cMHTaTb nepBbiM HaaBHflOBbiM TaKcoHOM — paaaMH (series), a paHr o 6 cyxmaeMoro paaa 
Alpestres cootbctctbchho noBbicHTb ao ypoBHa cexunn. HacToamHM HCCjieaoBaHHeM 
ycTaHOBJieHo, hto ceKuna (paa) Alpestres npeaeraBJiaeT eaHHyio CTpyKTypy, bham kotopoh 
HMeiOT KCepOMOp4>HblH 06 JIHK C KOpOTKHM IIJlOTHblM HJIH yTOJIlUCHHbIM KOpHeBHIUeM. B 
onymeHHH OTcyrcTByiOT cwjibHO KpiOHKOBaTbie bojiockh. 3peMbi sjuinnTHHecKHe, apeona 
C BCHO Bbipa^eHHblMH SoKOBbIMH KBBeaMH. HHXCe npHBOAHM HOByiO KOM 6 HHaUHIO H 
CHHOHHMHKy. 

Sect. Alpestres (T. N. Pop.) O. Nikiforova comb. nov. — Ser. Alpestres T. N. Pop. 
1976, Hobocth chct. bwcih. pacT. 13 :224. — Paa Sylvaticae , B. Alpestres M. Pop. 1953, 
On. CCCP, 19 : 376, descr. ross. 

BHyrpHceKUHOHHoe aeneHHe — cneayiomaa 3aaana, kotopoh 6yaeT nocBameHa ot- 
aenbHaa ny6jiHKauna. 

rio/iHocTbio npH 3 HaBaa rnnoTe3y rionoBa (1949) 06 apKTHHecKHX KopHax 6 opeajibHOH 
(jttiopbl, MbI npHLIUIH K 3 aKJIK) 4 eHHK), HTO pOfl MyOSOtls S. Str. B CBOeM npOHCXOXmeHHH 
TecHO cB«3aH c apKTOTpeTHHHOH cjinopoH, t. e. ocHOBHbie rpynnbi BHflOB pofla Myosotis 
npoH 3 oiiuiH eme b naneoreHOBofi ApKTHKe. 

Hto xacaeTca bhaob cckuhh Alpestres , to hx npeaxoBbie BHaw b bmcokhx uiHpoTax 
Apkthkh H3HaHajibHO aBnanncb pacTeHHBMH oTxpbiTbix pacTHTejibHbix rpynnHpoBOK, 
npncnocoGjieHHbix k MecTaM c bbicokoh cojihchhoh HHconauneH. Floa B03aencTBHeM 
HanaBiueroca b KOHue MHOuena oxjiaxaeHna kriHMaTa apKTHnecKaa cjjjiopa uinpoKHM 
(JjpoHTOM (no TepMHHOJiorHH IlonoBa — BOjmaMH) CTana npoaBHraTbca k iory. IlonoB 
(1949) CHHTaji, hto 6biJiH 3 ocHOBHbie BOJiHbi: MaxpoTepMHaa (apKTOTpeTHHHaa), Me30- 
TepMHaa h MHKpoTepMHaa (6opeanbHaa). C nepBOH MaiepoTepMHOH bojihoh OTCTynajiH 
HawGojiee Tenjiojno6HBbie apKTOTpeTHHHbie bh^w. K hhm mo)kho othccth aaacapo-Jia3HC- 
TaHCKHH aH^eMHK KaBKa3a M. radix-palaris A. Khokhr. 3 tot bha HMeeT KOMiuiexc 
Mopc{)ojiorHHecKHx npH3HaKOB, Han6onee npHMHTHBHbix c Haineft tohkh 3peHHa. C oaHOH 
CTOpOHbl, 3TO flOBOJIbHO BbICOKHe paCTCHHS (ao 30 CM BbIC.), HO CO CTeJIIOlUHMHCa, KaK 
6bi jiexcaHHMH, npn stom He yxopeHaiomHMHca UBeTOHocHbiMH no6eraMH, xpynHbiM 
(7 — 8 mm b anaM.) BeHHHKOM, noHKOBHOTbiMH apeoaaMH (xax b rpynne M. sylvatica), ho 
HM eiomHMH KopoTKHe 6oKOBbie KaBen, hto yKa3biBaeT Ha npHHaanexcHOCTb stoid BHaa 
ceKUHH Alpestres. KpoMe Toro, xapaKTepeH aaHHHbiH crepacHeBOH KopeHb, aHaaoroB 
KOTopoMy HeT y apyrnx H3BecTHbix bhuob. XoxpaKOB (1993) OTMenaeT, hto b otjihhhc ot 
upyrax bhuob Myosotis KaBKa3a stot bhu aanaeTca BbipaaceHHbiM Kcepo<f)HTOM. OneHb 
BaxHO OTMeTHTb, hto y M. radix-palaris uhkji pa3BHTHa HexapaKTepeH jxn% 6opeanbHbix 
bhuob. PacTeHHe HanHHaeT uBecTH yace b KOHue 3HMbi (kohcu (JjeBpana), nojmoro uBeTeHHa 
uocTHraeT b KOHue MapTa—Hanane anpena, a k cepeanHe JieTa UBeTOHOCHbie cre6nH 
nojiHocTbio 3acbixaiOT. 

M. austrosibirica HMeeT o 6 mne npeaxoBbie KopHH c apKTHnecKHM bhuom M. asiatica. 
OopMnpoBaHHe 3Toro BHua, no Been BeposTHOCTH, CBa3aH0 c HeoreHOBbiMH ropoo6pa30- 
BaTejibHbiMH npoueccaMH, HMeBiiiHMH MecTO Ha TeppnTopHH IOxchoh Ch6hph h CpeflHefi 
A3HH. 

M. chakassica aB/iaeTca pe/iHKTOBbiM bhaom, HMeioiuHM H30JiHpoBaHHoe MecTOHaxoac- 
ueHHe b xaxaccKHX erenax, o neM cBHaeTenbCTByeT HajiHHHe MopcJ)ojiorHHecKH npHMH¬ 
THBHbix npH3HaKOB! LUHpoK03JijiHnTHHecKHe CTe 6 neBbie jiHCTba, apeona niHpoxaa, oxpyr- 
jiaa c 6 oKOBbiMH KaBeaMH, a He y3K03JuiHnTHHecKaa (xax y 6 onee mojioumx, Taxnx KaK 
M. imitata , bhuob cexuHH Alpestres). 

A. B. rio/ioacHH (1972), o 6 cyxc,aaa Bonpocbi npoHcxo)KAeHHa 3HueMHHHoro BHua 
MHHycHHCxo-xaxaccKHx CTenen Oxytropis altaica (Pall.) Pers., yKa 3 biBaeT, hto 3to ouhh 
H3 UpeBHHX BHflOB CeKUHH Orobia , B CBOeM npOHCXO)KfleHHH TecHO CBa3aHHbIH, c ouhoh 
CTOpOHbl, C BbICOKOrOpHbIMH BH^aMH, C UpyTOH — C apKTHHeCKHMH. OflHaKO TpyflHO 
cor/iacHTbca c mhchhcm, hto hmchho BbicoKoropHbie bhum nocjiyxcHJin hcxouhmm MaTe- 
pnanoM ana ^opMHpoBaHHa hobmx, b tom nnene pejiHKTOBbix, bhuob, KOTopbie no 3 UHee 
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boluhh b cocTaB ropHo-crenHbix h apKTHHecKHx cjwiop. MoptJjoJiorHHecxafl o 6 oco 6 ;ieH- 
HOCTb Myosotis chakassica yKa3biBaeT, mto CTenHbie o6pa30BaHHa 60 nee npcBHne, neM 
BbicoKoropHbie, hjih no xpaHHen Mepe onHOB03pacTHbie c hhmh. BMecTe c TeM Bno/me 
moxcho comacHTbca c IIojioxchh ( 1972 ) b tom, hto npeBHHe BbicoKoropHbie bh^m 
nepeMemajiHCb b npenropba h paBHHHbi, npencTaBJiaiomHe co6oh nepHrjiHimaJibHbie 
npocTpancTBa, h nocjiy)KmiH HcxoaHbiM MaTepnanoM jxnn c|)opMHpoBaHHfl hobmx nnenc- 
TOUeHOBblX BHflOB B yCJIOBHflX nepHDIflUHaJIbHblX 30H. K TaKHM HOBbIM BHflaM MOXCHO 
omecTH rpynny paBHHHHbix /iecoonyweHHbix bhaob: ch6hpckhh M. imitata h boctohho- 
eBponencKHe M. popovii h M. ludomilae. Cjia 6 an MopcjDOJiorHHecxafl nncjxjjepeHUHauHfl 
BOCTOHHOeBponeHCKHX BHflOB OT CH 6 HpCKOIX) M. imitata TOBOpHT 0 CpaBHHTeJIbHO MOJIO- 
Aom nponcxoxcaeHHH Bcex 3 bhaob. HanpnMep, xpoMocoMHoe hhcjio 2 n = 58 y M. popovii 
yKa3biBaeT Ha rnSpnaHoe npoHcxoxcneHHe BHna h 3HaHHTejibHbie nepTyp 6 auHH, KOTopbie 
npeTepne/i naHHbiH bha b njieHCTOueHOBoe BpeMa. 

M. baicalensis npeacTaBJiaeT co6oh Heo3HfleMHHHbiH bha, xoTOpbiil B03HHK b CBoeo6- 
pa3HblX yCJlOBHflX BaHKaJIbCKOH KOTJIOBHHbl. 
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UeHTpaiibHWH ch6hpckhh IIojiyHeHO 5 V 1998 

6oTaHHMecKHH can CO PAH 

HOBOCtiGHpCK 


SUMMARY 

The problems of taxonomy of the Siberian species of the genus Myosotis of the section Alpestres 
(T. N. Popova) O. Nikiforova comb. nov. (. Boraginaceae ) have be^n studied. This section includes 
about 20 species. M. asiatica (Vestergren) Schischk. et Serg., M. austrosibirica O. Nikiforova, 
M. czekanowskii (Trautv.) R. Kam. et V. Tichomirov, M. imitata Serg., M . baicalensis O. Nikifo¬ 
rova, M. chakassica O. Nikiforova grow in Sibiria. 
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OJIOPHCTHHECKHE HAXOflKH 


yflK 581.9 (571.15/151) 


© E. K). OryAeHHKHHa 

O PEflKHX BHflAX EHE-KATYHCKOrO MEJKflYPEHbfl B IIPEflEJIAX 
nPEflrOPHH H HH3KOrOPHH AJITAfl 

E. YU. STUDENIKINA. ON SOME RARE PLANT SPECIES OF THE BIYA-KATUN WATERSHED WITHIN 
THE FOOTHILL AND LOW-MOUNTAIN AREAS OF THE ALTAI 

npHBeaeHbi CBejieHHH o 2 BHflax (Chaenorhinum viscidum h Veronica verna), hobmx ana (Jxnopbi Ch6hph, 

10 HOBbix hjih peaKHX BHaax ana c{)jiopbi AjrraHCKoro xpaa h PecnyOjiHKH ArnaH. 

KjuoneBbie cjioBa: (Jjjiopa, peaxwe BHaw, AaTaii. 

ripw H3yneHHH c£>Aopbi Ene-KaTyncKoro MexcAypenbH b npe^ejiax npeAropHH h hh3ko- 
ropHH AjiTaa (b nepnoA c 1995 no 1998 r.) HaMH 6buio BbiHBJieHo HecKOjibKO peAKnx h 
HOBbix bhaob aah AnTancKoro Kpaa h Pecny6jiHKH AnTan, b cocTaB KOTopbix bxoaht 
HccneAyeMaH TeppHTopna. HoBH3Ha HaxoAOK onpe^ejiajiacb no ynoMHHaHHio o pacnpoc- 
Tp^HeHHH AaHHbix bhaob bo «<X>Aope 3anaAHon Cn6npH» h «Ojiope Cn6npH». 

Hnxce npnBOAHTca nepeneHb HanSojiee HHTepecHbix HaxoAOK. Bham pacnoAO}KeHbi 
cornacHo cncTeMe A. JI. TaxTaAaoma (1987), HOMemcnaTypa cooTBeTCTByeT nocAeAHen 
cBOAKe C. K. MepenaHOBa (1995). 

Tep6apHbie o6pa3Ubi nepenHCAeHHbix bhaob xpaHHTca b rep6apnn UeHTpanbHoro 
CH6npcKoro OoTaHnnecKoro caAa (UCEC) CO PAH (NS), Ay6neTbi nepeAaHbi b LE. 

Botrychium multifidum (S. G. Gmel.) Rupr. PecnyOAHKa AnTan, TyponaKCKHH p-H, 
oKpecTHocTH c. Bepx-EnncK, moaoaoh XBOHHO-AHCTBeHHbiH Aec Ha KpyTOM 6epery p. Bhh, 
4 VII 1998. BcTpeneH OAHaxcAbi, b ManoM KOAHnecTBe. Una TeppHTopHH Pecny6jiHKH 
AnTan paHee bha 6biA yxa3aH aah BepxoBbeB p. CaApw — npnToxa p. JleOeAb (KpacHO- 
6opoB, 1988). BHeceH b «KpacHyio KHnry PecnyOAHKH AnTan» (1996). 

Ceratocephala testiculata (Crantz) Bess. AnTancKHH xpan, Bhhckhh p-H, oxpecTHOc- 
th c. CpocTKn, necnaHbiH o6pbiB, 3 V 1997. BepoaTHO, 3aHeceH, Tax xax BCTpeneH b 
He6oAbiuoM KOAnnecTBe 3K3eMnnapoB Ha 6epery p. KaTyHb, nacTO nocemaeMOM Typncxa- 
mh. PaHee bha b npeAenax AnTancKoro xpaa yxa3biBancH Anuib aha OKpecTHOCTen 
r. EapHayn, cen EKaTepnHHHCKoe n Becenoapcx (TnMOXHHa, 1993). 

Dianthus deltoides L. AmrancKHH xpan, Bhhckhh p-H, OKpecTHocTH c. CpocTKH, 
cyxoAOAbHbin nyr, 14 VI 1997; AmraHCKHH xpan, KpacHoropcKHH p-H, OKpecTHocTH 
c. YcTb-Kaxca, cyxoAOAbHbin Ayr, 7 VI 1997. IlpoH3pacTaeT b AOBOAbHO OonbiuoM koah- 
HecTBe. IlpexcAe aah AnTancKoro xpaa yKa3biBaAOCb AHiiib 2 MecTOHaxoxcAeHHa: b 60 km 
ceBepHee r. EapHayn h b oKpecTHocTax c. TponuKoe (EanKOB, 1993). 

Elisanthe noctiflora (L.) Rupr. AmrancKHH xpan, Bhhckhh p-H, OKpecTHocTH c. Hkoh- 
hhkobo, 6ah3 cahhhhh pex Bhh h KaTyHb, b noceBax xneBepa h AiouepHbi, 27 VI 1998; 
PecnyOAHKa AjiTan, Hohckhh p-H, OKpecTHocTH c. Flacnayn, pa3HOTpaBHbin Ayr, 

11 VII 1998. PaHee npHBOAHAca aah OKpecTHOCTen c. CHSnpaHHxa (AjrrancKHH xpan) h 
c. BlHbipra (Pecny6AHKa AnTan) (3yeB, 1993). KpoMe Toro, b rep6apHbix c[)OHAax IJCEC 
CO PAH HMeiOTca 2 o6pa3ua, paHee HeBepHO onpeAeAeHHbie, KOTOpbie b 1999 r. 6biAH 
onpeAeAeHbi H. M. KpacHoOopoBbiM xax E. noctiflora . IIphboahm noAHoe coAepxcanne 
3THKeTox: OKpecTHocTH BapHayAa, cTenHbie Ayra, 15 V 1909, B. H. BepemarnH; AnTan- 
ckhh xpan, Bhhckhh p-H, OKpecTHocTH c. CpocTKH, 6eper p. KaTyHH, AiouepHOBbin Ayr, 
9 VII 1983. fl. IlIayAo, A. KpacHHKOB. 
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Viola dissecta Ledeb. ArrraHCKHH Kpan, KpacHoropcKHH p-H, OKpecTHocTH c. Kpac- 
HoropcKoe, ocTenHeHHbiH jiyr, 29 V 1998; AjiTancKMH Kpan, KpacHoropcKHH p-H, oKpec- 
thocth c. YcTb-Kaxca, ocTenHeHHbiH Ayr, 9 V 1997; AATancKHH Kpaii, Ehhckhh p-H, 
OKpecTHocTH c. CpocTKH, ocTenHeHHbiH Ayr, 23 V 1998. HBJiaacb o6biHHbiM b Pecny&AHKe 
ArrraH, juia TeppHTopHH AjiTaficKoro Kpaa bha npHBOAHjica TOAbKo jinn oKpecTHocTen 
r. EapHayji (3yeB, 1996). 

Falcaria vulgaris Bernh. Aatbhckhh Kpan, KpacHoropcKHH p-H, OKpecTHocTH 
noc. TajibiH, y Aoporn, 18 VII 1998. Rnn AjiTancKoro icpaa npHBOAHTca BnepBbie. Eah- 
xanuiHe MecTOHaxoacAeHHa: KypraHCKaa o6jiacTb h KpacHoapcKHH Kpan (IflHMeHOB, 
1996), a Taoce CeMnnanaTHHCKaa o6a. (KpbiAOB, 1935). 

Knautia arvensis (L.) Coult. AnTancKHH Kpan, Ehhckhh p-H, OKpecTHocTH c. CpocT- 
kh, ocTenHeHHbiH Ayr, 22 VII 1998. BcTpeneHa TOAbKo oAHa nonyAHUHH, pacnoAoxceHHaa 
Ha 6epery p. KaTyHb. PaHee bha npHBOAHAca aaa TeppHTopHH AATancKoro Kpaa AHuib H3 
oKpecTHocTen r. BapHayA (Kyp6aTCKHH, 1996). 

Chaenorhinum viscidum (Moench) Simonk. AmraHCKHH Kpan, Ehhckhh p-H, OKpecT- 
hocth c. Hkohhhkobo, 6ah3 cahhhhh peK Ehh h KaTyHb, b noceBax KneBepa h AiouepHbi, 
27 VI 1998. JX ah Ch6hph npHBOAHTca BnepBbie. ApeaA BHAa oxBaTbiBaeT CpeAHioio 
EBpony, a Taoce EBponencKyio Pocchio h KaBKa3, rAe BCTpenaeTca Ha noAHx, no 
AOpOXCHbIM HaCblltHM H Ha H3BeCTHHKaX (KynpHHHOBa, 1955). 

Veronica verna L. AnTancKHH Kpan, Ehhckhh p-H, OKpecTHocTH c. CpocTKH, necna- 
HbiH o6pbiB, 21V 1997. Bha oOHapyxceH b He6oAbinoM KOAnnecTBe 3K3eMnnapoB b6ah3h 
H 3Aio6AeHHoro MecTa oTAbixa TypncTOB, BepoHTHee Bcero, 3aHeceH. JJah Ch6hph npHBO- 
ahtch BnepBbie. EAHXcanmee MecTOHaxoxcAeHne — CeMnnanaTHHCKan o6a. (KpbiAOB, 
1939). 

Salvia verticillata L. AnTancKHH Kpan, Ehhckhh p-H, OKpecTHocTH c. CpocTKH, 
ocTenHeHHbiH Ayr, 22 VII 1998. BcTpeneH AHuib oahh soeMnAap, npHneM aKTHBHoe 
nocemeHHe TypncTaMH 3Toro Ayra, pacnoAoxceHHoro Ha 6epery p. KaTyHb, He HCKAiOHaeT 
BepoaTHOCTb 3aHeceHHH. PaHee aah TeppHTopHH AATancKoro Kpaa npHBOAHAca H3 Py6- 
UOBCKoro p-Ha (EanKOB, 1997). 

Bromus mollis L. PecnyOAHKa AmraH, MaHMHHCKHH p-H, OKpecTHocTH c. Maima, y 
Aopora, 13 VI 1997. 3aHocHoe copHoe pacTeHHe c eBpa3HHCKHM apeanoM. flAa AATanc- 
Koro Kpan npHBOAHTca BnepBbie. EAHacanmne MecTOHaxoxcACHna oTMeneHbi aah KpacHO- 
apcKoro Kpaa (IleiiiKOBa, 19906). 

Leersia oryzoides (L.) Sw. AnTancKHH Kpan, KpacHoropcKHH p-H, OKpecTHocTH 
c. JlyroBoe, 6eper 03epa, 30 VIII 1996; PecnyOnHKa AATan, MaHMHHCKHH p-H, oKpecT- 
hocth c. Kbi3biA-03eK, Cbipaa o6oHHHa Aoporn, 1 VIII 1998. JJah Cn6npH paHee yKa 3 bi- 
Banocb eAHHCTBeHHoe MecTOHaxoxcAeHne — OKpecTHocTH c. HoBo-EeAOKypnxa AjiTanc- 
Koro Kpan (neiuKOBa, 1990a), KOTopoe 6mao noATBepxcACHo b 1996 r. (riyraneBa, 1996). 

Abtop OAaroAapHa 3a noMomb b o6pa6oTKe MaTepnana CBoeMy HayHHOMy pyKOBOAH- 
TeAio npocj). M. M. KpacHoOopoBy. 
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SUMMARY 

The information on two new for the flora of Siberia species and 10 new or rare for the flora of 
Altai Territory and Altai Republic is presented. 
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HHCJIA XPOMOCOM COCYflHCTLIX PACTEHHH 
nPHMOPCKoro kpah 

S. A. SHAT ALOV A. CHROMOSOME NUMBERS IN VASCULAR PLANTS 
OF THE PRIMORSKY TERRITORY 

ripHBeZieHbl HHCJia XpOMOCOM iUia 45 BHflOB H3 38 pOJIOB (20 CeMeHCTB). 

KjiiOHeBbie cjiOBa: HHCJia xpomocom, IlpMMopCKHH xpafi, cocyaHCTbie pacreHHji. 

B uejiHx KapHonorHHecKoro H3yneHH5i c})jiopbi noOepexcHH h octpobob ilnoHCKoro Mopa 
(b npeaejiax IlpHMopcKoro Kpaa) onpe,aejieHbi HHCJia xpomocom y npHOpeacHo-MopcKHx 
bhaob ( Zostera marina, Scutellaria strigillosa, Koeleria tokiensis, Thermopsis lupinoides, 
Suaeda heteroptera, Allium spirale, Orostachys iwarenge) h BbixoAflmHx Ha MopcKoe 
noSepexcbe, ho He HBjunomHxcH npH6pexcHO-MopcKHMH (Aster ageratoides, Calamagrostis 
extremior lent alls, Triglochin palustre, Potentilla chinensis, Hierochloe glabra, Carduus 
CrispUS ), y BHAOB BOAHbIX, npH6pe>KHO-BOAHbIX H B 0 AH 0 - 60 JI 0 THbIX MeCT 006 HTaHHH 
(Sagittaria trifolia, Calla palustris, Glyceria triflora, Potentilla centigrana, Calamagrostis 
angustifolia, Poa palustris, Eleocharis ussuriensis, Lycopus lucidus, Senecio cannabifo- 
lius, Beckmannia syzigachne, Lobelia sessilifolia, Sanguisorba parviflora, Androsace 
filiformis, B ideas cernua ), y /iecHbix bhaob c noOepexcHH h octpobob (Atractylodes ovata, 
Phryma asiatica, Kalimeris incisa, Dioscorea nipponica, Rabdosia glaucocalyx, Vicia 
amurensis, Potentilla cryptotaeniae) h, HaKOHeu, y 3aHOCHbix bhaob ( Carduus nutaqs, 
Veronica anagallis-aquatica h ap.). IlepBbie AaHHbie nojiyHeHbi aah Eleocharis 
ussuriensis (2n = 16). HoBoe hhcjio xpomocom (2n = 14) BbiHBjieHo y Lobelia 
sessilifolia. Pha bhaob HccjieaoBaH BnepBbie ajih pocchhckoto JJajibHero BocToxa hjih aha 
npHMOpCKOFO KpaH. AaBeHTHBHbie BHAbI OTMeHeHbl 3HaHKOM «+». 


Alismataceae 

Sagittaria trifolia L., 2n = 22. npHMopcKH h Kpan, 1 LLIkotobckhh p-H, OKp. c. PoMa- 
HOBKa, 6eper BOAoeMa 6jih3 cJ)epMbi, 1997 r., N 2 7390, C. IIIaTanoBa. 


Alliaceae 

Allium spirale Willd. ex Schlecht., 2n = 32. IlapTH3aHCKHH p-H, OKp. noc. ABaHrapA, 
3BKa3HHK 6HOAOTHHeCKOH CTBHUHH «B0CT0K», CKJIOH MOpCKOH TeppaCbl B 6yXTe IIpH6oH- 
hoh, 1997 r., No 7360, H. ripo6aTOBa, C. IilaTaAOBa; 33jihb IleTpa Bcahkofo, o-b Eachw 
(6ah3 o-Ba PyccKHH), Mbic JIapHpHOBa, KaMeHHCTbiH ckjioh, 1997 r., N» 7432, H. IIpo6a- 
TOBa, C. UlaTajiOBa. 


1 3to yica3aHHe othochtch ko BceM pacTeHHHM h noaroMy jiajiee He npHBOflHTCJi. 
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Araceae 


Calla palustris L., 2n = 36. IIapTH3aHCKHH p-H, oKp. c. flyuiKHHO, 6jih3 noBopoTa 
Ha JlMBa^HK), 3a6ojiOHeHHbiH 6eper 03epa b HH3HHe, 1997 r,, N 2 7318, H. IlpoOaTOBa, 
C. UlaTajiOBa. 


Asteraceae 

Aster ageratoides Turcz., 2n = 18. 3ajiHB IleTpa BenHKoro: o-b IlonoBa, npojiHB 
CTapKa, cKJioH mopckoh Teppacbi Ha nyTH k Mbicy JlaparaH, 1997 r., Ns 7399, H. Ilpo6a- 
TOBa, C. IIIaTanoBa; o-b EjieHbi (6/ih3 o-Ba PyccKHH), nec Ha nyTH k Mbicy JlapHOHOBa, 
1997 r., N« 7437, H. ripo6aTOBa, C. IIIaTanoBa. 

Atractylodes ovata (Thunb.) DC., 2n = 24. IlapTH3aHCKHH p-H, 6yxTa b 1 km ot 
noc. AHHa, onyuiKa jieca, 1997 r, N« 7349, H. IIpoSaTOBa, C. IIIaTanoBa. 

Bidens cernua L., 2n = 24. LUkotobckhh p-H, OKpaHHa c. PoMaHOBKa, 6eper 3apac- 
Taiomero npyna, 1997 r, N« 7491, C. UlaTajiOBa. 

Carduus crispus L., 2n = 16. 3ajiHB IleTpa BenHKoro, o-b PyccKHH, 6eper 6yxTbi 
Hobhk b 2 km k BocToxy ot npHCTaHH IloAHOxcbe, 1998 r., N« 7736, H. IIpoSaTOBa. 

+ C. nutans L., 2n = 16. IlapTH3aHCKHH p-H, oxp. noc. ABaHrapn, OHonornnecKafl 
cTaHuna «Boctok», copHoe Ha nycTbipe y xcnjibix KopnycoB no 6epery 3ajiHBa Boctok, 
1997 r., N« 7363, H. llpo6aTOBa, C. LUaTanoBa. 

Cirsium pendulum Fisch. ex DC., 2n = 34. 3aiiHB IleTpa BejiHKoro, o-b EjieHbi (6jih3 
o-Ba PyccKHH), onyuiKa neca Ha nyTH k Mbicy JlapHOHOBa, 1997 r., N« 7565, H. llpo6aTOBa, 
C. UlaTajiOBa. 

\T. vlassovianum Fisch., 2n = 28. 3ajiHB IleTpa BejiHKoro, o-b EjieHbi (6jih3 o-Ba 
PyccKHH), 6jih3 Mbica JlapHOHOBa, 1997 r., Ns 7422, H. llpo6aTOBa, C. IIIaTanoBa. 

Kalimeris incisa (Fisch.) DC., 2n = 18. LUkotobckhh p-H, OKp. c. PoMaHOBKa, 6eper 
p. Cyxonon, 1997 r .,^2 7497 , C. IIIaTanoBa. 

+ Leontodon autumnalis L., 2n = 12. IIIkotobckhh p-H, OKp. c. PoMaHOBKa, Hapy- 
uieHHbiH nyr y BonoeMa, 1997 r., N» 7498, C. IIIaTanoBa. 

Senecio cannabifolius Less., 2n = 40. IIapTH3aHCKHH p-H, OKp. c. flyuiKHHO, 6nH3 
noporn Ha JlHBannio, 3a6ononeHHaa HH3HHa, onyuiKa HBHHKa, 1997 r., N 2 7319, H. IIpo- 
6aTOBa, C. IIIaTanoBa. 


Chenopodiaceae 

Suaeda heteroptera Kitag., 2n = 18. HanexnHHCKHH p-H, OKp. xc.-n. ct. CoBX03Haa, 
3aconeHHbin npHMopcKHH nyr y 6epera AMypcKoro 3anHBa, 1997 r., N 2 7614, E. Heyno- 
KoeBa. 


Crassulaceae 

Orostachys iwarenge (Makino) Hara, 2n = 24. IlapTH3aHCKHH p-H, OKp. noc. ABaH- 
rapn, 3aKa3HHK GHonornnecKon cTaHUHH «Boctok», cioioh mopckoh Teppacbi b 6yxTe 
npn6oHHOH, 1997 r., N 2 7358, H. IIpo6aTOBa, C. IIIaTanoBa. 


Cype raceae 

Eleocharis ussuriensis Zinserl., 2n = 16. 3anHB IleTpa BenHKoro, o-b IlyTHTHHa, 
noc. UIkotobo- 26, 6eper BonoeMa, 1997 r., N 2 7309, C. IIIaTanoBa. 
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Dioscoreaceae 


Dioscorea nipponica Makino, 2n = 20. 3anHB IleTpa BejiHKoro, o-b PyccKHH, oKp. 
Mbica UlHrHHa, 1995 r., Ng 7238, 3. PynbiKa. 


Fabaceae 

Vicia amurensis Oett., 2n = 12. 3ajiHB IleTpa BenHKoro, o-b EneHbi ( 6 nH 3 o-Ba 
PyccKHH), onyiuKa Jieca Ha nyTH k Mbicy JlapnoHOBa, 1997 r., Ng 7550, H. ripo 6 aTOBa, 
C. UlaTanoBa. 

Thermopsis lupinoides (L.) Link, 2n = 18. XacaHCKHH p-H, OKp. c, Pa3aHOBKa, 6 eper 
Mopa, 1992 r., Ns 7037, M. CMejiHK. 


Juncaginaceae 

Triglochin palustre L., 2n = 24. HanexgjHHCKHH p-H, OKp. xc.-n. ct. CoBxo3Haa, 
cbipoH 3acojieHHbiH npHMopcKHH jiyr y 6epera AMypcKoro 3aiiHBa, 1997 r., Ng 7620, 
E. HeynoKoeBa. 


Lamiaceae 

Agastache rugosa (Fisch. et C. A. Mey.) O. Kuntze, 2n = 18. 3ajiHB IleTpa BenHKo- 
ro, o-b EneHbi (6 jih 3 o-Ba PyccKHH), onyuiKa neca Ha nyTH k Mbicy JIapHOHOBa, 1997 r., 
Ng 7420, H. llpo6aTOBa, C. UlaTanoBa. 

Leonurus japonicus Houtt, 2n = 20. 3anHB IleTpa BejiHKoro, o-b IIonoBa, Ha nycTbipe 
b noc. CTapK, 1997 r., Ng 7605, H. llpo 6 aTOBa, C. IIIaTajiOBa. 

Lycopus lucidus Turcz. ex Benth., 2n = 22. llapTH3aHCKHH p-H, oxp. c. flyuiKHHo 
6jih3 noBopoTa Ha JlHBa^Hio, 6onoTHCTbiH 6eper 03epa, cpe^H KOHKapHHKa, 1997 r., 
Ng 7321, H. Ilpo6aTOBa, C. UlaTanoBa. 

Rabdosia glaucocalyx (Maxim.) Probat., 2n = 24. llapTH3aHCKHH p-H, 6yxTa b 1 km 
ot noc. AHHa, onyuiKa neca, 1997 r., Ng 7350, H. llpoOaTOBa, C. UlaTanoBa. 

Scutellaria strigillosa Hemsl., 2n = 16. 3anHB IleTpa BenHKoro, o-b PyccKHH, 6 eper 
6 yxTbi Pbmna, 1992 r., Ng 6995, M. CMenux. 


Lob eliac eae 

Lobelia sessilifolia Lamb., 2n = 14. napTH3aHCKHH p-H, OKp. c. flyniKHHo, 6onoTHC- 
TbiH 6eper 03epa b HH3HHe, 6nH3 nopora Ha JlnBanmo, 1997 r., Ng 7351, H. Ilpo6aTOBa, 
C. UlaTanoBa. 


Papave raceae 

Chelidonium asiaticum (Hara) Krachulkova, 2n = 10. 3anHB IleTpa BenHKoro, o-b 
E neHbi ( 6 nH 3 o-Ba PyccKHH), copHoe y necHoii Tponbi, penKo, 1997 r., Ng 7407, H. npo- 
6 aTOBa, C. UlaTanoBa; napTH 3 aHCKHH p-H, 3 anHB Boctok, 6 HonorHHecKaa cTaHUHa «Boc- 
tok», Ha nycTbipe b nocenxe, 1997 r., Ng 7361, H. npo 6 aTOBa, C. UlaTanoBa; UIkotobc- 
khh p-H, oxp. c. UlTbiKOBo, 1997 r., Ng 7488, C. UlaTanoBa. 


Phrymaceae 

Phryma asiatica (Hara) O. et I. Degener, 2n = 28. 3anHB neTpa BenHKoro: o-b 
IlonoBa, OKpaHHa noc. CTapK, ny 6 HBK Ha cioioHe, 1997 r., Ng 7382, H. Ilpo 6 aTOBa, 
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C. LLIaTanoBa; o-b EneHbi (6nH3 o-Ba PyccKHH), jiec, 1997 r., N 2 7551, H. IIpoOaTOBa, 
C. UlaTanoBa. 


Poaceae 

Beckmannia syzigache (Steud.) Fern., 2n = 14. XacaHCKHH p-H, c. Pn 3 aHOBKa, cbipbie 
yMacTKH y Aoporn, 1992 r., N° 7001, M. Cmcjihk. 

Calamagrostis angustifolia Kom., 2n = 28. IlapTH3aHCKHH p-H, 0 Kp. c. flyniKHHo, 
6jih3 noBopoTa Ha JlHBaAHio, 3 a 6 onoHeHHbiH 6 eper 03epa, 1997 r., N® 7323, H. IlpoOaTOBa, 
C. UlaTanoBa. 

C. extremiorientalis (Tzvel.) Probat., 2n = 28. IlapTH 3 aHCKHH p-H, 6yxTa b 1 km ot 
noc. AnHa, HH 3 Kan necnaHan MopcKan Teppaca, 1997 r., N® 7347, H. IIpoOaTOBa, C. Ula¬ 
TanoBa. 

Glyceria triflora (Korsh.) Kom., 2n = 20. UIkotobckhh p-H, OKpaHHa c. PoMaHOBKa, 
BOAoeM y <£epMbi, b Macce (noOerH HannbiBaiOT Ha BOAy), 1997 r., Ns 7389, C. IIIaTajioBa. 

Hierochloe glabra Trin., 2n = 28. FIapTH 3 aHCKHH p-H, 6yxTa b 1 km ot noc. AHHa, 
necnanbie OeperoBbie Banbi, 1997 r., N? 7339, H. IIpoOaTOBa, C. UlaTanoBa. 

Koeleria tokiensis Domin, 2n = 14. IlapTH 3 aHCKHH p-H, oxp. noc. ABaHrapn, 3 axa 3 - 

HHK OHOAOrHHeCKOH CTaHUHH «B0CT0K», CKaJIHCTblH CKAOH MOpCKOH TeppaCbl B 6yXTe 

ripHOoHHOH, 1997 r., N 2 7356, H. IlpoOaTOBa, C. UlaTanoBa. 

Poa palustris L., 2n = 28. UIkotobckhh p-H, oKp. c. PoMaHOBKa, b BOAe y 6 epera 
p. CyxoAOA, 1997 r., N 2 7508, C. UlaTanoBa. 


m P rimulaceae 

Androsace filiformis Retz., 2n = 20. UIkotobckhh p-H, OKp. c. PoMaHOBKa, necna- 
HbiH 6 eper p. CyxoAon, 1997 r., N 2 7327, C. UlaTanoBa. 


Rosaceae 

Potentilla centigrana Maxim., 2n = 14. 3anHB lleTpa BenHKoro, o-b IIonoBa, 
OKpaHHa noc. CTapK, nepecbixaiomee pycno necHoro pynbH, 1997 r., N» 7403, H. ripo6a- 
TOBa, C. UlaTanoBa. 

P. chinensis Ser., 2n = 14. IlapTH3aHCKHH p-H, 6yxTa b 1 km ot noc. AHHa, necnaHan 
MopcKan Teppaca, 1997 r., N 2 7348, H. llpo6aTOBa, C. UlaTanoBa. 

P. cryptotaeniae Maxim., 2n = 14. IIapTH3aHCKHH p-H, oxp. c. JlyuiKHHO 6nH3 noporn 
Ha JIhb3ahk), y 03epa, 1997 r., N 2 7322, H. npoOaTOBa, C. UlaTanoBa. 

Sanguisorba officinalis L., 2n = 28. XacaHCKHH p-H, oxp. c. Pfl3aHOBKa, nyr, 1992 r., 
N 2 7035, M. CMennK. 

S. parviflora (Maxim.) Takeda, 2n = 28. 3anHB rieTpa BenHKoro, o-b EneHbi (6nH3 
o-Ba PyccKHii), 3a6ononeHHbiH nyr 6nH3 Mbica JIapHOHOBa, 1997 r., N 2 7433, H. IIpo6a- 
TOBa, C. UlaTanoBa. 

S. tenuifolia Fisch. ex Link, 2n = 28. IlapTH3aHCKHH p-H, oxp. c. flyuiKHHO 6nH3 
noBopoTa Ha JlnBanmo, Ha cicnoHe y 03epa, 1997 r., N 2 7331, H. llpoSaTOBa, C. UlaTano¬ 
Ba. 


Sc rophulariac e ae 

+ Veronica anagallis-aquatica L., 2n = 36. UIkotobckhh p-H, OKp. c. PoMaHOBKa, 
Ha MenKOBOAbe y 6epera p. CyxoAon, 1997 r., N 2 7143, C. UlaTanoBa. 
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Violaceae 


Viola variegata Fisch. ex Link, 2n = 24. IlapTH3aHCKHH p-H, 0 Kp. noc. ABaHrapa, 
3axa3HHK 6Ho/iorHHecKOH cTaHUHH «Boctok», ckjioh MOpcKOH Teppacbi B 6yXTe ripH 60 H- 
hom, 1997 r., N° 7353, H. ripo6aTOBa, C. UlaTajiOBa. 


Zosteraceae 

Zostera marina L., 2n = 12. 3ajiHB IleTpa BeJiHicoro, o-b IlyTHTHHa, 6yxTa «Y fl 30 Ta», 
MopcKoe aho, Ha rjiy6HHe 1.0—1.5 m, 1997 r., N° 7317, C. UlaTajiOBa. 

floKyMeHTHpyiomHe repOapHbie o6pa3Ubi xpaHHTca b flaiibHeBocTOHHOM penioHajibHOM 
repOapHH (VLA) npw EHOJioro-noHBeHHOM HHCTHTyre flBO PAH (B/ia^HBOCTOK). 

Abtop BbipaxcaeT npH3HaTe/ibH0CTb 3. T. Pyubiica 3a noMomb npH o6pa6oTKe MaTepw- 
ajia h onpeaeJieHHH hhccji xpomocom, a CBoeMy HayHHOMy pyKOBOflHTejiio H. C. ripo6a- 
toboh — 3a co,aeHCTBHe b c6ope MaTepHana, HfleHTHcjwKaiiHH bhjjob h noaroTOBice 3Toro 
cooOmeHHa. 

EHO^oro-noMBeHHbiH HHCTHTyT nojiyneHO 7 XII 1998 

flBO PAH 

BnaaHBOCTOK 
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CTaHOBJieHHe h pa3BHTHe pocchhckoh HayKH CBH3aHO c pecJ)opMaTopcKOH AeaTenb- 
HOCTbio IleTpa I h ero nocneAOBaTeneH. B HHCJie HHOCTpaHHbix yneHbix, npHrnameHHbix 
hmh Ha pyccxyio cnyxcOy, 6 bui noAAaHHbin EpaHAeH 6 ypr-IIpyccKoro rocyaapcTBa lleTp 
Chmoh riajuiac (1741—1811). B Pocchh oh cAenan OnecTamyio xapbepy yneHoro, bhcc 
B bwaiomHHCH BKiiajt b no3HaHHe pacTHTenbHbix OoraTCTB, xchbothoto MHpa h reojiorHH He 
H 3 yneHHbix ripexme oOuiHpHbix eBpa 3 HHCKHX npocTopoB Pocchhckoh HMnepHH. Kpyr ero 
HHTepecoB — cjwopa h $ayHa, OoTaHHHecKaa h 300JioraHecKaH cHCTeMaTHKa, OoTaHHHec- 
Kaa h 3oojiorHHecKaa reorpacj)Hfl, reonornfl, sbojiiouhh h Apyrne oTpacjin 3HaHHH, b 
pa3BHTHe KOTopbix oh BHec BecoMbiH BKJiaA. O^HaKO jiHTepaTypbi nayHHo- 6 Horpa(|)HHec- 
Koro n/iaHa 06 stom HeopAHHapHOM yneHOM 6 buio oneHb Mano, h OHa AaBana oneHb 
noBepxHocTHbie CBe^eHHH o ero xch3hh h HayHHbix Tpyaax. HeaaBHO Bbime^uiaH (cxpoM- 
hwm THpaxcoM — Bcero 300 3K3eMnnapoB) KHHra BocnojiHaeT stot npo 6 en, npeACTaBjiaa 
3aMeTHOC COGbITHe B HCTOpHOipac})HH POCCHHCKOH OOTaHHKH. B 3TOM KOHTeKCTe OHa 
3acjiy)KHBaeT o 6 cyxcA 6 HHH. 

ABTOp KHHTH A. K. CblTHH H3BeCTeH B OOTaHHHeCKOH cpe^e KaK OOTaHHK-CHCTeMaTHK, 
njiOAOTBopHO paOoTaiomHH b oOnacTH hctophh Ootahhkh. MaTepnan nocTpoeH b xpoHO- 
jiorHnecKOM nopaRKe. 8 rjiaB khhth cooTBeTCTByiOT HanGojiee 3HanHTejibHbiM nepHO^aM 
xch3hh yneHoro. B rjiaBe 1 onncbiBaiOTca jteTCKHe h CTyaeHnecKHe ro^bi, npHxoAflmnecfl 
Ha 3anaaHoeBponencKHH nepHOA xch3hh. HHTepecHa Macca noApoOHOCTefi, pacKpbiBaio- 
uuhx aTMoccfiepy toh snoxH, a TaKxce aBTopcKHe peMapKH 06 yHHTenax h Apy3bax Ilajuiaca. 

riajuiac po^HjicH b 1741 r. b OioprepcKofi ceMbe, rae ueHHjincb 3HaHH# h noompajiocb 
CTpeMJieHHe k H3yneHHio HayK. MaTepHajibHbiH AOCTaTOK poAHTenen Aan B03MO)KHOCTb 
cbiHy yHHTbCH b caMbix jiynuiHX yHHBepcHTeTax EBponbi, cjiyiuaTb jickuhh 3HaMeHHTbix 
npocfjeccopoB, MHoro nyTeuiecTBOBaTb. Ero nyTb b Hayxy HaHanca CTpeMHTeAbHo. 19 JieT 
ot poAy b JleitaeHCKOM yHHBepcHTeTe — cpeAOToneHHH HaynHon mwcjih EBponbi — oh 
ycneuiHo 3autHTHji AOKTopcKyio AnccepTauHio o napa3HTHHecKHx nepBHX. 3aTeM CHOBa 
nyTeuiecTBHH, 3HaKOMCTBa c aioai>mh, H3BecTHbiMH h TeMH, kto eme npocjiaBHT Hayxy 
Craporo CBeTa. TjiaBa HHTaeTca c HeocjiaOeBaioiJUHM HHTepecoM. Abtop npHBOAHT MHoro 
HHTepecHbix AeTajien xch3hh h 6biTa yneHbix 6ecKOHeHHO AaJieKOH h oAHOBpeMeH ho 
6jih3koh rjih Hac 3iioxH. Ohh 3acjiyxcHBaiOT BHHMaHHH coBpeMeHHbix yneHbix h Tex, ot 
Koro 3aBHCHT COCTOHHHe H pa3BHTHe HayKH. 

B 25 JieT Ilajuiac 6 biJi yxce cjioxchbiuhmch yneHbiM. Ero coHHHeHHa oTJiHnajiHCb 
OpHTHHaJIbHOCTbK) H HOBH3HOH. OAHaKO B TOTAaiUHeH EBpone eMy, nO-BHAHMOMy, 6 bUIO 
TpyAHO HaHTH AOCTOHHoe MecTO npHAoxceHHa cbohx cha h cnocoOHOCTen. Oh Hainen ero, 
KorAa noAyHHA npHrAauieHHe 3aH«Tb BaKaHCHio b IIeTep 6 yprcKOH AKaAeMHH HayK. 
(nepBOHanajibHafl HHHunaTHBa noncKOB KaHAHAaTOB Ha BaKaHTHbie aoaxchocth hcxoahar 
ot EKaTepHHbi II). Hanajicfl HHTeHCHBHbiH, HanoAHeHHbiH myOoKHM cmmcaom h coAep- 
xcaHHeM AAHTenbHbiH pocchhckhh nepHOA XCH 3 HH h HayHHOH ACHTeAbHOCTH IlaAJiaca, 
onncaHHK) KOToporo nocBHmeHbi ocTanbHbie 7 rnaB khhth. HeT CMbicna nepecKa3biBaTb 
coAepxcaHHe, KHHry HaAO npoHHTaTb. 
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MaccHB Hcnojib30BaHHbix aBTopOM hctohhhxob BnenaTjiaeT: 3to H3bicKaHH« b oTenec- 
TBeHHbix h 3apy6excHbix apxnaax, noe3,axH Ha poflHHy Ilajuiaca b TepMaHHio, HaxoHeu, 
HCTopHKO-HayHHbiH aHajiH3 ero cohhhchhh, b tom nncne h HeH3,aaHHbix pa6oT. 

riajmac 6bm 3anHCJieH b uiTaT IleTepSyprcxon Axa^eMHH Ha BnojiHe kohK peTHyio 
paSoTy — pyxoBOflHTeJiB oflHoro H3 oTpaaoB OpeHSyprcKofl «cj)H3HHecxoH» 3xcneAHUHH 
AxajjeMHH Hayx JJJ Ifl H 3 yHeHHfl IIOBOJDKbfl, IIpHXacnHHCKOH HH3MeHHOCTH, BauIKHpHH, 
Ypajia, 3a6aHKa^bfl. B Ha3HaneHHH Ha noaoSHyio aoJDKHOCTb He 6buio Hnnero yjjHBHTejib- 
Horo. Hayxa b Pocchh b Te BpeMeHa, BnponeM, xax h cennac, npeflCTaBJWJia pojx 
rocy,aapcTBeHHOH cjiyxcSbi. TmaTejibHOCTb b opraHH3auHH sxcneflHUHH, no,a6ope ee 
ynacTHHKOB, Ha neM cneunajibHO ocTaHaBJiHBaeTca aBTop, Bbi3biBaeT BocxnmeHHe. Toraa 
HccjieaoBaTejiH nacTO hmcjih Hecxojibxo cneunajibHOCTen. He 6bui HcxjHoneHHeM h 
F lajuiac, xax sto cjieayeT H3 ero SoraToro HaynHoro Hac/ieana. IlpHBOflHMbie b xHnre 
nwcbMa hjih hx cJ)parMeHTbi eme nojiHee pacxpbiBaiOT pa3H0CT0p0HHHH o6pa3 yneHoro. 
Ohh AbiiuaT HenocpeacTBeHHOCTbio h nopaxcaiOT TOHHOCTbio h MeTxocTbio onncaHHB 
yBHfleHHoro. HHTepecHO ero JiHHHoe OTHOiueHne x coBpeMeHHHxaM. Cbohm jspy3bflM h 
eaHHOMbiimieHHHxaM oh OTnpaBjum npocTpaHHbie iwcbMa, b xoTopbix xpoMe jjejiOBOH 
HHcJjopMaunH npHcyrcTBOBaji jiHHHOCTHbiH momcht. IlocjiaHHe x ajiTawcxoMy reojiory h 
jiioSHTejiio SoTaHHXH n. H. UlaHrHHy oh 3axaHHHBaeT cjiejjyiomHMH cjiOBaMH: «npoman. 
)Kejiaio Te6e HanjiyHiuero 3jsopOBba h npouiy, hto6m Tbi jiioShji mchb, xax h npexcjje, h 
cHHTaji b nncjie caMbix npeaaHHbix cbohx jspy3en». B Bex HayHHO-TexHHnecxoro nporpecca 
Mbi noHTH nepecTajiH nwcaTb, Sojibiue nojiaraacb Ha cpejjcTBa ajiexTpoHHOH cbb3h, noTepflB 
MHoroe H3 Toro, hto bo Bee BpeMeHa ueHHJiocb HaynHbiM cooSmecTBOM, npexcae Bcero 
pocxoiub oSmeHHB. 

IlajiJiac 6biJi HaTypajiHCTOM b uinpoxoM CMbicjie cjiOBa. Peuen3HpyeMaa XHHra Hann- 
caHa SoTaHHXOM, nosTOMy BHHMaHHe yjjeJieHO SoTaHnnecKHM HHTepecaM yneHoro. HnTa- 
Tejien HecoMHeHHo npHBjiexyT aHajiH3 SoTaHHHecxHx pa6oT Ilajuiaca c tohxh 3peHHa 
coBpeMeHHoro HccjieaoBaTejia, MapmpyTbi nyTeiuecTBHH, a Taxace MHoroHHCJieHHbie xom- 
MeHTapHH h npHMenaHHB. Abtop pacxpbiBaeT sbojiiouhio HHTepecoB Ilajuiaca: ot HaTypa- 
jiHCTa jxo xpynHoro h aBTopHTeTHoro SoTaHHxa, xotb jjo xoHua xch3hh oh oxaaBaji /jaHb 
300JiorHH, hctophh, reorpac})HH h ApyrHM HayxaM. B XHHre He oSxojmTca ctopohoh h 
aeJiHxaTHbie .ojih yneHoro-HHOCTpaHua nopyneHHa pyccxoro npaBHTejibCTBa, CBjnaHHbie c 
oSoCHOBaHHeM paCUJHpeHHB TeppHTOpHaJIbHbIX npOCTpaHCTB POCCHHCXOH HMnepHH. 

OXOJIO TpeTH oS^eMa XHHTH COCTaBJIflIOT «IlpHJIO)KeHHfl». B «npHJioa<eHHH % 1» 
npHBOflHTca MapuipyT nepBoro nyTeuiecTBHa rianjiaca (1768 h 1769 rr.). Oco6o OTMeneHbi 
locus classicus onncaHHbix hm bhjsob, nyHXTbi, juia xoTopbix 6mjih cocTaBjieHbi ciihcxh 
pacTeHHH. B «FIpHjioxceHHH 2» AaeTCB nepeneHb bh^ob pacTeHHH, onHcaHHbix h H3o6pa- 
xceHHbix b Heony6jiHXOBaHHOM coHHjHeHHH «Planta selectae rossicae». 3th cBe,aeHHa 
ocoSeHHo axTyajibHbi b HacTonmee BpeMB h ueHHbi juib cHCTeMaTHxoB npH npoBe,aeHHH 
THIlH(J)HXaUHH TaXCOHOB, Tax XaX H3BeCTHO, HTO II. C. IlaJUiaC HBJWeTCB aBTOpOM HOBOFIHCa- 
hhh oxojio 300 BtmoB. «FIpHjioxceHHe 3» npe^cTaBjweT co6oh cJiOBapb jiaTHHH3HpoBaHHbix 
reorpac{)HHecxHX Ha3BaHHH nyHXTOB, nepe3 xoTopbie npojieranH Mapuipyrbi nyreuiecTBHH 
Ilajuiaca. B nocjieflHeM «npH^o)xeHHH 4» npHBeaeHbi opwrHHajibHbie (Ha jiaTHHcxoM «3bixe) 
TexcTbi nHceM x II. JI. EypMaHy h ynoM^HyTOMy Bbiuie n. H. UlaHrHHy. 

KHnry 3aBepuiaiOT 6n6jiHorpa$HB SoTaHHHecxnx pa6oT Ilajuiaca h cnncox Hcnojib30- 
BaHHOH aBTopOM jiHTepaTypbi, co^epxcamHH Bee nenaTHbie hctohhhxh o6 3tom yneHOM. 
OHa HanncaHa xopouiHM «3bixoM, HHTaeTca jierxo h c HHTepecoM. 

HcTOpna HayxH xax npe^MeT H3yneHHB npeanoJiaraeT coneTaHne b ootom HccJie,aoBa- 
Tejie o^HOBpeMeHHO HCTopnxa h yneHoro. HacTO 3Toro He npoHCxo^HT. Ilpo(})eccHOHajib- 
HOMy HCTopnxy Tpy^HO 6biTb y3XHM cneunajiHCTOM, HanpHMep, b SoTaHHxe hjih 300JiorHH, 
a OHOjiory — npoc|)eccHOHajibHbiM hctophxom. Co3,aaeTCB BnenaTJieHHe, hto aBTop xhhth 
3tot py6exc npeoj^ojie^. Oh HacTOJibxo bhhx b anoxy, b xoTOpon xchji Ilanjiac, cxBaTHB 
Bee ee tohxocth h HioaHCbi, hto nopon mmcjiht ee o6pa3aMH h onncbiBaeT coOmthb tcm 
«3bixoM, bbojih fleTajiH, xaxcymnecB Ha nepBbin B3mB,a h3J1huihhmh. 3a BceM sthm — 
CHMnaTHH aBTOpa x BbiaaiomeMycB yneHOMy h my6oHaHmee yBaxceHHe x hctophh pyccxon 
OOTaHHXH. 
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KHHry yicpamaiOT nopTpeTbi yneHbix, pncyHKH pacTCHHH H3 cohhhchhh h repSapHa, 
c{)aKCHMHjie pyKonwceH, nwceM h repSapHbix 3 thkctok riajuiaca h ero yneHHKOB. B hobom 
H 3^aHHH xcejiaTejibHo Sojiee nojiHO pacxpbiTb nyTb Mojioaoro riajuiaca b Hayxy, Tax xax 
cooTBeTCTByiomHH MaTepnaji noaaH H3JiHuiHe cyxo h cxeMaTHHHo. Ue;iecoo6pa3Ho Taxxce 
yxa3aTb locus classicus onncaHHbix hm pacTCHHH. Ohcbmaho, ctoht HaaeaTbca, hto b 
O yaymeM oxaaceTca bosmohchmm nepeH3,aaHHe paSoT caMoro nawiaca, AaBHo cTaBuinx 
6H6jiHorpac{)HHecKOH pejucocTbio. 

Ha Ham B3rcum, KHHra o Eiajuiace npe^CTaBnaeT 3aMeTHoe coObrrne b pocchhckoh 
HCTopHorpa(J)HH SoTaHHKH. HecoMHeHHO, eH cyxcaeHa aojiraa a<H3Hb. 

© A. H. Ky3bMunee, M. B. Uleeepa 

HHCTHTyr 6HononiH BHyrpeHHHX boa PAH nojiyneHO 29 ,VI 1999 
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Ta6jiHua I. Bhcluhhh bha nbuibueBbix 3epeH h cnop (3,aecb h Ranee Bee (foTorpatjDHH c yBejiHHeHHeM 

x 1000). 

Sphagnum sp. 1 (o6p. 2); 2 — S. sp. 3 (o6p. 6); 3 — S. sp. 2 (o6p. 2); 4,7 — Lycopodium sp. (o6p. 2); 5,6 — Polypodiaceae 
(5 — o6p. 1,6 — o6p. 2); 8, 11 — Lycopodium clavatum (o6p. 6): 9 — Carpinus betulus (o6p. 1); 10 — Pinus sylvestris 
(o6p. 2); 12, 13 — Betula sect. Albae (12 — o6p. 6, 13 — o6p. 4); 14, 15 — B. cf. nana (o6p. 4). 




DJIHUa II. BHeiUHHH BHJl nbui 

— o6p. 7; 6 — o6p. 3; 7 — o6j 
12 — o6p. 2); 9 — Corylus axe 
'6 — cf. Calluna vulgaris (Ericac 
5p. 6, 17— o6p. 2); 15, 18 — Si 




Ta6jiHua III. Bhcluhhh bha nbuibueBbix 3epeH h cnop. 

1 — Secale cereale (o6p. 5); 2 — 4 — Hordeum sp. (2 — o6p. 4, 3 — o6p. 6, 4 — o6p. 7); 5 — Elytrigia repens (o6p. 5); 6 — 
Hordeum distichon (MaTepwan H3 kojuickuhh BMP), CTpoeHne anepTypu (aaHo juix cpaBHeHHa); 7, 10 — 12 — Centaurea cyanus 
(7 — o6p. 4, Bum c ncxmoca; 10 — to xe, Bita c 3KBaTopa; 11, 12 — o6p. 6); 8, 9 — Rumex acetosella (o6p. 4); 13 — cf. Avenella 
flexuosa (o6p. 3); 14, 15 — Asteroideae (o6p. 7); 16, 17 — Artemisia sp. (o6p. 7). 




Ta6jiHua IV. Bhciuhhh bha nbuibueBbix 3epeH h cnop. 

1 — Fagopyrum cf. esculentum (o6p. 4); 2 — F. esculentum (KyjibTypHMH copT H3 kojuickuhh BHH PAH, aaH jyia cpaBHeHAa); 
3 — Chamaenerion angustifolium (o6p. 2); 4 —7 — Fagopyrum cf. tataricum (4, 5 — o6p. 6 \ 6, 7 — o6p. 4); 8, 14 — Rosaceae 
(o6p. 2); 9, 15 — Apiaceae (9 — o6p. 6, 15 — o6p. 7); 10 — 13, 18 — Ranunculaceae (10 — 13 — o6p. 6, 18 — o6p. 3); 16 — 

Fabaceae (o6p. 3); 17 — Plantago sp. (o6p. 7). 
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H3flATEJIbCTBOM CAHKT-nETEPEyprCKOrO rOCYflAPCTBEHHOrO 
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